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F orthcoming Events. 


SEPTEMBER 10-26. 
Shiggine. Engineering and Machinery Exhibition, at 
Olympia, London. 


SEPTEMBER 12 
International Foundry Congress at Milan. 


SEPTEMBER 23-30. | 
British Association :—Centenary meeting in London. 


SEPTEMBER 29-OCTOBER 2. 
Iron and Steel Institute :—Autumn meeting at Swansea. 
OCTOBER 2-10. 
Coal-Fuce Machinery Ezhibition:—To be held “at” the 
Edmund Road Drill Hall, Sheffield. 


Institute of British Foundrymen. 


SEPTEMBER 25. 
London Branch (Junior Section) :—First meeting session 
in London. Lecture on the new Foundry Education 
Scheme, by H. Dews , London Branch). 


Well Begun is | is Half Done. 


The syllabus in foondey. science and practice 
issued in conjunction with the foundry craft 
certificate, referred to in our last issue, “empha- 
sises a point which is often overlooked, and that 
is the essential unity of foundry practice, and 
ot the similarity of the principles underlying 
its operations. Those engaged in the industry 
see such great differences between the founding 
of non-ferrous metals and cast iron or between 
cast iron and steel that we are apt to treat 
them as entirely independent branches, widely 
separated from each other. This attitude some- 
times has the unfortunate result of inducing a 
belief that one section cannot learn from 
another. It is true that the practice of one 
section cannot be applied blindly to another; 
but it is equally true that, if mixed with 
brains, such applications can be very helpful. 
The steel founder often prides himself on the 
fact that his branch of the art is the most 
difficult of them all, and no one would attempt 
to dispute it. The development of high-quality 
irons, however, is driving the founder of such 
irons more and more to what might be termed 
steel practice in respect of sands, contraction 
allowances, running and gating methods and so 
on. In a way, the main sections of the indus- 
try have grown up in water-tight compartments, 
and it is not often that a man has the oppor- 
tunity .of experience in all branches or passes 
from one type of foundry to another. 

It is here that the new syllabus may perform 
a real service, for while it gives proper atten- 
tion to the founding of steel, non-ferrous metals, 
malleable, as well as grey iron, it is bound to 
show also that in essential principles the cool- 
ing of a cast metal is the same whatever the 
metal may be, and that there is therefore a 
family relation between the problems arising 
from practical working. If the cast metals in 
their different forms are studied as crystal 
aggregatés, the similarity of properties and 
behaviour is very striking, and shows the ulti- 
mate unity of all founding processes. Not only 
is there this unity, but the nature of the craft 
marks off founding from all the other mechani- 
cal arts, for it bears not the slightest resem- 
dlance to them. It is developing on its own 
lines, and the developments are also peculiar to 
the art. They are not borrowed from other 
sources. This is in some respects a disadvan- 


tage, for it makes the foundry very self- 
contained, and the founder cannot interchange 
his experience with outsiders, but this can to 
some extent be offset by dissolving the barriers, 
largely of our own creation, between the sec- 
tions of the art, and by recognising their 
ultimate unity. 


The Importance of the Light- 
Castings Industry. 


It is possible to hazard a rough guess as to 
the size and importance of the foundry industry 
as a whole by studying the recently-issued Final 
Report on the Third Census of Production of the 
United Kingdom (1924) relating to the light- 
castings trade. It appears that the selling value 
of the gross output in 1924 of the goods made 
was £17,733,000. About 70 firms completed 
their returns, and it is thought that the balance 
did not employ more than 465 persons in all 
and that their net output was not in excess of 
£100,000. The comparison with 1907, when the 
value was computed at £2,916,000, is unreliable, 
as in the former census, much of the material 
went into Hardware, Hollow-ware and Bedstead 
Trades classification. From the foundry point of 
view it seems rather ridiculous that £566,000 
worth of electrical cookers and heating apparatus 
and £706,000 of heating and ventilating plant 
has not been included. Probably the best com- 
parisons are given for heating and cooking, gas 
meters and lighting, ventilating, sanitary, and 
water appliances and apparatus. All sections 
showed real progress, the first classification— 
heating and cooking—expanding from £2,703,000 
to £7,818,000. Sanitary appliances showed the 
poorest increase—£275,000 to £404,000. 

To perform this work, the light-castings in- 
dustry bought £6,788,000 worth of raw materials 
as against only £1,306,000 in 1907. The net out- 
put per head of persons in 1924 was £225 as 
against £109 in 1907. The amount of pig-iron 
bought was 203,800 tons. 

In 1924 foreign competition was not serious, 
except for porcelain baths, of which 4,200 tons 
were imported, as against 3,100 tons exported. 
In other words, 22 per cent. of the available 


supply of baths was of foreign origin. Taking 
a classification including Stoves, Grates and 
Ranges, Sanitary Cisterns, Baths, Other Sani- 


tary Cast-iron Goods, and Cooking and Washing 
Boilers, the production was 195,000 tons (of 
which 16,000 tons, or 16 per cent., were exported). 
At this period it seems that wages were in 
the region of 55.5 per cent. of the value of the 
output. The total number of operatives was 
42,304 and administrative, etc., 5,608. The pro- 
portion of “ office staff, etc.,’’ has risen from 
11.7 to 12.5—not a phenomen al growth consider- 
ing the necessity for more aggressive commercial 
representation. 

In 1924, instead of having 5 h.p. available for 
each employee, the light-castings industry could 
only boast of 30,766 for 42,304 operatives or 
just over 0.7—a totally inadequate quantity, 
which we believe has been materially but insuffi- 
ciently increased since that time. 

We congratulate the light-castings industry on 
having at least some statistics to guide its 
policy, because the balance of the industry is 
lost in a maze of irrelevant figures relating to 
the industries for which they cater. 
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The Italian Pan-European Foundry Congress. 


OPENING CEREMONY AND WORKS VISITS. 


The Pan-European Foundry Conference and 
Exhibition, which were opened in Milan on 
September 11 and 12 respectively, were organised 
on a very ambitious scale, and formed one of 
the most successful of the series of such gather- 
ings which has been held in recent years. Nearly 
1,000 delegates and ladies attended ; the majority 
of these were Italians, but the foreign visitors 
numbered over 200, of whom about 35 were 
British. 

The official British party left Victoria Station, 
London, on Thursday afternoon, September 10, 
and travelled via Dover and Calais. Bale was 
reached about 6 a.m. on the following morning, 
and a rather sleepy party assembled for break- 
fast in the Station Buffet. The journey was 
resumed along the shores of Lake Lucerne and 
the Gothard Pass and Tunnel. The mists were 
low on the Swiss mountains, which were not seen 
to the best advantage, but when the exquisitely 
beautiful Lake of Lugano was reached, the 
weather had improved considerably. The party 
arrived at Milan about 2 p.m. and proceeded 
to the Majestic Hotel Diana, which was the 
British headquarters during the stay in that 
city. Several other British representatives 
arrived independently. The whole of the 
arrangements for the official party were made 
by Messrs. Thomas Cook & Son, in conjunction 
with Mr. Tom Makemson, Secretary of the Insti- 
tute of British Foundrymen. 


Opening Ceremony. 

The opening meeting of the Congress was held 
in a large pavilion in the grounds of the Milan 
Fair. The technical sessions were held in other 
pavilions in the grounds, and the International 
Foundry Exhibition was housed in the magnifi- 
cently-equipped Mechanical and Metallurgical 
Building of the Fair. 

The Congress was officially opened on Satur- 
day, September 12, by Signor Benni, Parlia- 
mentary Deputy and President of the Con- 
federazione Generale Fascista dell’ Industria 
Italiana. Commendatore Carlo Vanzetti, Presi- 
dent of the General Committee, was in the chair, 
and he was supported by representatives of 
various foundry technical associations. Addresses 
of greeting were delivered by Mr. A. Damour, 
President of the International Committee of 
Foundry Technical Association; Dr. Th. Geilen- 
kirchen, representing Germany; Mr. J. Cury, 
President of the French Foundry Technical Asso- 
ciation; Mr. John Cameron, representing Great 
Britain; and Mr. V. Delport, representing 
U.S.A. The large audience then passed to the 
Exhibition for a preliminary visit, and many 
took advantage of the opportunities offered to 
complete their registrations for various works 
visits and social functions, the Secretary of the 
Institute having a hectic hour or so in facili- 
tating arrangements for his compatriots. 


Milan Steel Foundry. 

A large number of works visits were arranged 
for the afternoon of September 12, and the 
delegates were divided into parties, each of which 
visited two or three works One of the most 
popular visits was to the works of the Fonderia 
Milanese di Acciaio Vanzetti (Milan Steel 
Foundry), the principal of which is Comm. Carlo 
Vanzetti, to whose inspiration, energy and en- 
thusiasm the Congress and Exhibition were due. 
The visitors first inspected the very complete 
laboratories, which include chemical, heat-treat- 
ment, mechanical-testing and sand-testing labor- 
atories and also an extensive library. The next 
section of the works to be visited was the sand 
preparation plant, which is exceptionally com- 
plete. Old sand is transported by conveyors, 
broken up, cleaned and elevated into hoppers. 
New sand enters by conveyors at the opposite 


end of the building, is passed through evens, 
where it is dried and is then elevated into similar 
hoppers. Old or new sands are drawn from the 
hoppers as required and elevated to the sand 
mixers in the required proportions. Additional 
mixing plant is provided for oil sand. 

The steel foundry is one of the largest in 
Italy, and in addition to castings of carbon steel 
produces castings in a variety of steel allovs. 
Practically all melting is done by electric furn- 
aces, Tropenas converters were formerly used to 
some extent but are now employed only as stand- 
bys. Repetition work is moulded on both 
hydraulic and pneumatic moulding machines. 
The overhead crane and other transport equip- 
ment is exceptionally complete. 

An extensive machine shop enables the firm to 
carry out all required machining operations. 
The whole works is well laid out and the working 
conditions appear to be excellent, in fact the 
general orderliness, cleanliness and healthy 
atmosphere were most noticeable. Extensive 
canteens and dressing rooms are provided for the 
workmen. 

Other Visits. 

Later in the afternoon some of the party 
inspected the magnificent buildings and labor- 
atories of the Milan Polytechnic. The present 
buildings are quite new and replaced an older 
building which had been in use for many years. 
The course is of five years’ duration, the first 
two being of a preparatory nature and the last 
three of University standard. Each department 
is housed in a separate building, there being nine 
buildings in all. The departments include In- 
dustrial Engineering, Civil Engineering, Chemi- 
ca! Industries, including electro-chemistry and 
electro-technics. There are over 1,000 full-time 
students and about 200 students graduate each 
year. Every department of the College is 
magnificently equipped and the electro-technical 
laboratories are claimed to be the finest in Italy. 
The materials-testing laboratories are exception- 
ally well equipped and are used by many indus- 
trial firms for routine and special testing. There 
is also a number of well-equipped laboratories 
and lecture rooms for metallurgy and mineral- 
ology. 

Other parties of delegates visited the works 
of Ercole Marelli, Ernesto Breda and the 
Caproni Aeroplane factory. In connection with 
this last visit, short flights over the city were 
included. The ladies were taken for a tour of 
the city, during which they visited the Cathe- 
dral, and other places of interests with which 
Milan abounds. 

Social Activities. 

The Foundry Exhibition was officially opened 
on Sunday, September 13, by the Marquis 
Tregona, Under-Secretary for Commerce, and 
most of the delegates spent the morning at the 
Exhibition. At midday the whole of the foreign 
delegates and ladies were entertained to lunch 
at the Majestic Hotel Diana by the Federazione 
Nazionale Fascista dell’ Industria Meccanica e 
Metallurgica. The thanks of the guests and 
their good wishes were expressed by Mr. A. 
Damour, Mr. John Cameron, Mr. Cury and 
others, and Comm. Vanzetti, who presided, 
acknowledged the felicitous remarks made on 
behalf of the guests. Later in the day many 
of the delegates and ladies accepted an invitation 
to attend the race-course at San Siro and wit- 
nessed the race for the St. Leger. It is 
rumoured that some of the party returned to 
their hotels richer by a few lire. The presenta- 
tion and discussion of the many technical Papers 
commenced on Monday morning, September 14— 
a feature that will be dealt with later. 

In the afternoon no less than five separate 
groups of works visits were organised. Among 
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the plants visited were the Stigler works and 
the Fraschini Automobile works in Milan, the 
National Radiator works at Brescia, Franco Tosi 
at Legnano, and the Vittorio Necchi plant at 
Pavia. 

The whole of the ladies and some of the dele- 
gates also took part in an excursion to Lake 
Como. The party travelled to the city of Como 
by motor coaches along the ‘‘ Autostrada,’’ one 
of several roads in Italy specially constructed 
and reserved for motor traffic. At Como, steamer 
was taken to Tremezzo and the Villa Carlotta 
was visited. Aiter returning to Milan in the 
evening a reception was given by the Mayor of 
Milan in the Palazzo Marino. 


International Committee Meets. 

The International Committee of Foundry Tech- 
nical Associations met at midday on Septem- 
ber 14 under the chairmanship of the President, 
Mr. A. Damour. Great Britain was represented 
by Mr. John Cameron, and Mr. T. Makemson, 
honorary secretary of the Committee, was also 
present. The Committee considered several 
matters relating to Exchange Papers at Con- 
ferences, and the proposed International tech- 
nical dictionary. The invitation to the Institute 
of British Foundrymen to nominate the President 
of the Committee forthe vear 1932 was confirmed, 
and Holland was invited to nominate the Vice- 
President for the same year with a view to their 
nominee becoming President for the year 1933. 
The programme of International Conferences for 
the next few years was completed as follows :— 
1932, France ; 1933, Czecho-Slovakia; 1934, United 
States; 1935, Belgium; and 1936, Germany. At 
the conclusion of the meeting the members of the 
Committee were entertained to luncheon at the 
Hotel Continentale by Comm. Vanzetti. 

Meetings for the presentation and discussion 
of Papers were held in both the morning and the 
afternoon of Tuesday, September 15. In the 
afternoon the ladies visited the Certosa di Pavia, 
a magnificent Carthusian monastery a few miles 
from the city. Later in the afternoon a recep- 
tion was given by the Consiglio Provinciale dell’ 
Economica (Chamber of Commerce). 

The Congress Banquet was held at the Hotel 
Continentale and was a very imposing function, 
attended by some hundreds of delegates and 
ladies. Comm. Vanzetti, who presided, was 
supported by representatives of Italian industry 
and commerce and by the Presidents or 
other official representatives of all the foundry 
technical associations. Felicitous speeches, in ail 
of which references were made to Comm. 
Vanzetti as the inspiring genius of the Congress 
and Exhibition, were made by Mr. A. Damour, 
Mr. J. Cameron on behalf of Great Britain, Mr. 
V. Delport on behalf of the United States and by 
many other speakers. When Comm. Vanzetti 
rose to reply he was received with loud cheers 
and prolonged appiause. After thanking all the 
speakers for their remarks, he declared that there 
was probably no industry or profession which had 
stronger International ties than the foundry 
industry, and there was no industry which was 
doing more to promote international amity. 

After the banquet the guests walked to the 
rooms of the Societi del Giardino, a well-known 
and exclusive club, where they were entertained 
to a concert. ; 

More Papers were presented on Wednesday 
morning, September 16, and during the morning 
a meeting of the International Com:nittee on 
** Testing Cast Iron *’ was held under the chair- 
manship of its President, Professor Portevin, of 
Paris. Mr. W. Jolley represented Great Britain 
and he was supported by Messrs. J. G. Pearce, 
J. Cameron and J. M. Primrose. 

The Conference closed at midday on Septem- 
ber 16. The Exhibition, however, continues for 
some time longer. About 80 delegates and 
ladies, of whom 20 were British, left Milan for 
St. Vincent and Aosta on the first stage of an 
extensive tour of Italian industrial undertakings, 
and the remainder of the British party left Milan 
for home on the following afternoon. 
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The Application of Industrial Research. 


By H. C. Dews. 


The history of industry is a story of change. 
New processes and new products constantly aug- 
ment and supplant those previously available. 
We are constantly endeavouring to exploit our 
resources to greater effect. The days of coloni- 
sation and conquest upon which the fortunes of 
countries were based are over, and we are to-day 
faced with the problem of using to better advan- 
tage what we now possess. Every second of 
time, every horse-power of energy, every ton of 
material must daily produce more and more. 

Whether the direction of industrial evolution 
is for good or ill may remain unsettled in our 
minds when we survey the conditions of industry 
at the present moment, but that the present 
tendency to expand cannot be checked is, how- 
ever, certain, and only those who are in step 
with this march of progress can survive. To 
stand still is to be left behind. 

The tendency of industrial evolution is no less 
evident than the means by which it is brought 
about. Progress does not drop from the clouds. 
It is only gained by the application of inven- 
tion and discovery. Scientific research is the 
foundation upon which our development is built. 
Tradition, pride and prestige count for little 
to-day in our industrial struggle. It is know- 
ledge and knowledge applied which paves the 
way to dividends. : 


Foreign Government Expenditure. 

This is being realised in industry generally, 
but not yet adequately, and there is still some 
nervousness preventing a full understanding of 
the vital extent to which our industrial efficiency 
depends upon scientific research. The spectacle 
of firms in times of depression cutting down 
their efforts towards new research, and the un- 
easy financial position of our co-operative re- 
search associations, afford a gloomy side to a 
picture which might otherwise appear more en- 
couraging. The brighter side is evident through 
contemplation of the vast organisations to carry 
out scientific research work, which have in 
recent years been built up both on a national 
and private basis as rationalisation movements 
have proceeded. It is said that the U.S.A. 
Government expends on research work the sum 
of £15,000,000 per annum and the German 
Government no less than £10,000,000 per annum. 
Besides these figures, our own million or so of 
Government research expenditure looks paltry, 
but probably more proportionally is being spent 
by private firms in this country than in either 
the U.S.A. or Germany. 

There is ampie room for more research work, 
but it is not the purpose of this address to plead 
for its more adequate support, but for a more 
whole-hearted application of such research re- 
sults as are made available from our present 
organisations. 

The necessity of the close application of re- 
search appears to be less adequately realised in 
industry than the importance of its proper pur- 
suit. One finds constant reference to this weak- 
ness in public speeches, in the, Press, and in the 
various surveys of industry which have been 
lately carried out by responsible technical and 
political bodies. 


The Balfour Report. 


One of the most authoritative surveys is that 
completed two years ago after four years’ 
labours by the Committee on Industry and Trade 
under the chairmanship of Sir Arthur Balfour. 
The report referred in no unqualified terms to 
this matter, and two short quotations only will 
be necessary to illustrate the attitude of the 


* This Paper was given last Thursday as a Presidential Address 
before the London Section of the Institute of British Foundrymen. 


committee to a subject which was considered at 
great length. The report says :-— 

‘* It is when we come to consider the relation 
between the research associations and the in- 
dustries themselves, and the extent to which 
these industries avail themselves in practice of 
the results of research by their own associations, 
that we find most cause for disquietude.’”’ An- 
other section says:—‘‘ We have laid special 
stress on the importance of this aspect of the 
question of scientific research in relation to in- 
dustry, because, in our opinion, it is the im- 
perfect receptivity towards scientific ideas on 
the part of British industry which is at the 
moment the main obstacle to advance, and a 
change in this attitude would open up prospects 
of development which at present are beyond the 
range of possibility.” 

The same theme permeates the latest report 
of the Advisory Council for Scientifie and 
Industrial Research. This Council directs the 
National Physical Laboratory and the whole of 
the Government subsidised research work. Tts 
report deplores in no uncertain measures the 
dilatory use by industry of research and does not 
hesitate to assert that the increased use which 
is made by our competitors abroad of scientific 
knowledge has been an outstanding cause of the 
loss of our old industrial position of pre-eminence 
in the world. In particular this report refers 
to the work of our industrial research associa- 
tions and attempts to analyse the reasons for 
their difficulties and the factors which are 
hindering their progress. It is a point of par- 
ticular interest that the Council does not lay 
greatest stress on the lack of funds which these 
associations continually deplore, but says that 
their greatest drawback is to secure the utilisa- 
tion of the research results which they have 
already achieved. 

This difficulty has engaged the serious atten- 
tion of the research associations themselves, with 
the result that they have been compelled to 
divert a large part of their energies from pure 
research work to the problem of getting their 
research results accepted by industry. The ex- 
perience, in fact, of the research associations is 
so typical of the state of affairs indicated that 
it would not be out of place to consider their 
history and the manner in which their policy 
has been influenced by this position. 


Genesis of Research Associations. 

lt was at the onset of the war that it became 
so clearly apparent to the thinking public that 
science dominated policy, strategy and tactics to 
an all-embracing extent, and those in charge of 
affairs realised that the application of science 
was scarcely less important to industry than it 
was proving to be to the conduct of the war. 
The Coalition Government of that time therefore 
set up the Department of Scientific and Indus- 
trial Research with an endowment of a million 
pounds. The most important work assigned to 
this Department was to launch a_ scheme of 
co-operative industrial research. It was _ pro- 
posed that each industry or economic group of 
industries should set up approved research 
machinery which would be financed partly by 
industry and _ partly by the Government. 
industry, to its credit, soon supported this 
national scheme. 

In passing it may be asked whether industry 
should not have organised such a scheme entirely 
hy its own efforts. The large corporations which 
have in late years sprung out of the movement 
towards rationalisation have in all cases realised 
the importance of and very efficiently organised 
their own individual research associations. The 
smaller firms, however, have failed to secure 
co-operative effort by their own initiative and 
have leaned—as present events demonstrate—too 


189 


heavily on State aid. The weakening influence 
of such socialist methods of research on the 
morale of constituent firms has been felt in the 
lack of sturdy independence which most research 
associations suffer under to-day when State 
assistance is no longer so freely available. 

That the industrial research scheme was not 
so socialistic in its conception as industry has 
endeavoured to make it in its application is 
shown by the fact that it was definitely en- 
visaged that the scheme should operate with 
State aid for five years only. It was expressly 
laid down that the primary object of Govern- 
ment intervention in this matter was to demon- 
strate the value of co-operative industrial re- 
search, and, once that was accomplished, the 
scheme should depend entirely upon industrial 
support. The unsettled condition of industry in 
the few years following the war is generally 
given as the reason that the five years allotted 
to this demonstration proved to be inadequate, 
and the Department was driven to extend the 
scheme in almost its original terms for a further 
five years. Since the termination of this period 
further extensions have been pressed upon the 
Department, and it has now placed most of these 
associations on a sliding scale of benefit, due to 
diminish to extinction in a further five years. 

The response to the original scheme was such 
that 25 research associations were formed, and 
the industry in which we are interested was 
represented in this movement directly through 
two metals research associations and indirectly 
by several other research associations. 

“The British Non-Ferrous Metals Research 
Association was formed in 1921, and after a 
couple of years’ precarious existence, began to 
make that headway which has proceeded to the 
present time, and which has now placed the 
Association in a strong position. It has a large 
new headquarters in London, with well-equipped 
laboratories and offices. It has gathered a tech- 
nical staff together, and has to its credit a 
number of valuable researches completed. Its 
policy, however, has shifted somewhat, as it has 
accumulated experience of its work. It has been 
torn continually between its scientific controllers’ 
desire and conviction to pursue a policy of pure 
research work which, by its funds, staff and 
equipment, it was fitted to do, and which, 
through their lack of these, its individual mem- 
bers were unable to do, and, on the other hand, 
the obvious need of its members for following a 
policy which may be characterised as ‘“‘ spoon 
feeding.’’ Although the ultimate advantage to 
its members of the former course has been, it 
would be thought, quite definitely demonstrated, 
it still has to divert more of its energies to the 
latter. Mention of only one example of this 
Association’s work which has received wide 
publicity will illustrate this point. 


Impurites-in-Copper Research. 

The Association took in hand several years 
ago a very large research to investigate one by 
one, and then together, the effect of impurities 
upon copper. That this work was well done and 
fundamental in character is sufficiently indi- 
cated by the fact that it was performed in the 
laboratories at Teddington. The results have 
been published in a series of Papers of outstand- 
ing importance before the Institute of Metals. 
Dr. Rosenhain, the sponsor of this research, at 
a recent public meeting of the Association, said: 

‘*In the early days of the Association I sug- 
gested that our knowledge of the effects of 
impurities on copper was very imperfect, and 
that an extended investigation by the most 
accurate means of measurement, which the re- 
sults of investigations already undertaken had 
made possible, would be worth while. Year 
after year I had to fight for the continuance of 
that research, and for the allocation of funds 
thereto. . . . The new knowledge of the pro- 
cess of copper refining emerging from that work 
has already made itself felt in industrial practice 
and is destined to do so more and more.” 

In using these words, Dr. Rosenhain doubtless 
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bad in mind that in its early days this research 
was subject to bitter criticism from industry, 
because industry would not or could not under- 
stand it; yet as the work progressed the criti- 
cisms became less and less violent until eventu- 
ally they changed to loud praise. Mr. J. C. 
Smout, production and chief works manager to 
I.C.1. Metals, Limited, at a recent meeting of 
the Institute of Metals, in discussing this re- 
search, said :— 

‘Severe criticism has been levelled on occa- 
sion at sections of this work . . . on the ground 
that they have failed to add anything appreci- 
able to the technique of copper manufacture. 
As a works man pure and simple, 1 wish most 
emphatically to state that such expressions are 
not shared by the more progressive copper manu- 
facturers, who appreciate to the full the truly 
remarkable series of Papers which have been 
given to the world.’’ 

The copper research is only one example of the 
type of pure research which the Non-Ferrous 
Metals Research Association is capable of pursu- 
ing—a type of research which industry, in spite 
of its early denials, would be bound ultimately to 
value highly, One would have thought that with 
this example of the value of the pure research 
before them the Association members would have 
no doubt of the proper policy of the Association 
to follow. Yet we find that the meagre funds 
of the Association are being diverted to running 
a development department designed solely to 
persuade industry to use research results. This 
department is compelled to do that portion of the 
work which it would surely be justified in 
expecting industry to do for itself. 


The Work of the B.C.LR.A. 

Turning to the British Cast Iron Research 
Association, one finds a similar state of affairs. 
This Association is a godchild of the Institute 
of British Foundrymen. It was founded in 1921 
to carry out research work into the properties 
and production of cast iron, and, like some of 
the other research associations, almost suffered 
extinction in its early days on account of the 
lack of businesslike support from industry. It 
has, however, established itself on a fairly firm 
foundation, largely due to the enterprise of its 
director, Mr. J. G. Pearce. It is almost too 
unpalatable to admit, but it has only achieved 
this position by the sacrifice of some of its ideals. 
It has had to formulate a policy in which 
development work figures very largely, even to 
the extent of almost encroaching upon actual 
commercial fields of activity. It has found, 
in fact, that industry was unfit or unwilling to 
avail itself of scientific research of its own initia- 
tive, and its support from industry could only 
be obtained by offering to develop for industry 
and to translate into commercial practice its own 
and others’ research. Fundamental research 
into cast iron has naturally had to suffer in 
proportion as the means of the Association have 
been employed in this way. 

Lest the present policy of the Cast Iron or 
any other research association should appear to be 
out of harmony with the desires of the Depart- 
ment of Scientific and Industrial Research in 
pursuing their opportunist activities, it may be 
said at once that the Department’s own views 
of research-association activities have undergone 
some change since their inception. Dr. F. E. 
Smith, the Secretary to the Department, at a 
recent luncheon given by the Cast Iron Research 
Association, commented upon the tendency of 
industrial development to lag behind research 
and said that he viewed with satisfaction the 
formation by the associations of development 
departments. 


The Problem of Application. 

Ample evidence is available to show that re- 
search is not properly applied by industry, and 
it would appear desirable, in view of this, to 
seek the reasons for such apathy. Some of the 
causes are at once apparent when it is realised 
what possessions are necessary to put research 
into practice. 
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Time is obviously necessary. It is not possible 
to put research results into practice in a few 
minutes and start right away earning dividends. 
One must be prepared to face a period when 
plant and staff are grappling with the new pro- 
esses and earning nothing. Competition may be 
pressing hard, and management may be tempted 
to jeopardise the new research development by 
seizing a temporary market. Research develop- 
ment calls for patience against the inevitable 
delays and setbacks, and for faith in the ulti- 
mate result. There must be no carping because 
theory does not appear immediately to be 
realised in practice. In most cases it is not, as 
commercial management is prone to suggest, 
that theory is wrong. When theory and prac- 
tice do not agree, it is more often than not 
practice which is wrong. 


Capital—A Main Factor. 

During the time that research development 
is proceeding, capital may be melting away, 
and if there is one thing above all others that 
development requires, it is capital. How much 
capital may be required depends upon the re- 
search, but it is usual that the greater its im- 
portance the more is required. It has been said, 
for example, that between the discovery of nickel 
carbonyl in the laboratory and the establish- 
ment of the nickel works in Wales as much as 
£2,000,000 was spent in development work. 

The provision of capital for research develop- 
ment which shall be free from the necessity of 
immediately earning dividends is a_ serious 
problem, and has been somewhat neglected in 
financial circles. There is no adequate machi- 
nery for the provision of such capital, and there 
is need for some arrangements beyond those 
which prevail at the moment. In the steel in- 
dustry there is a huge undertaking, technically 
perfectly sound, but labouring under an enor- 
mous load of capital charges accruing from its 
development during the war, and it has been so 
crippled thereby as to make one despair of its 
ever recovering at all. Its position is almost 
entirely due to its conservative efforts to pre- 
serve its capital. Contrast German industry, 
which followed the opposite policy. The infla- 
tion carried out by the German Government has 
inculcated a habit among its nationals of scrap- 
ping ruthlessly equipment which we should still 
call new. Capital in Germany under its finan- 
cial policy became of no account. That neither 
policy can be sound is apparent, since both this 
country and Germany are both in a difficult 
industrial position to-day. 

Capital is not usually under the control of 
technicians, and obviously before financiers can 
be driven to its provision, which is so necessary, 
they must be convinced of the value of rapid 
research development. Here one comes on a 
serious stumbling block. How can the research 
worker make himself understood by the 
financier ? 

A Modern Tower of Babel. 


It is a constant complaint that the language 
used by technical men, such as metallurgists 
and chemists, is unintelligible to anyone outside 
scientific circles. It is true, of course, and un- 
avoidable. Simple exposition is not studied by 
the scientist, partly because he has no time 
free from his scientific studies and partly be- 
cause he can see of what little avail it would be. 
The abstruse points of scientific theories simply 
do not lend themselves to exposition in any 
form other than that of scientific jargon. There 
are no equivalents in every-day speech of the 
dificult sounding terms used by scientific 
workers. That is the reason these words have 
been invented in the first place. They are not 
used as part of a huge joke perpetrated by 
scientists on humanity, but because of the real 
need of terms to draw fine distinctions in ex- 
pressing scientific ideas. It must be remem- 
hered that the principles that scientists expound 
are new, and this alone should be sufficient 
reason for new words. 
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A full-time interpreter is necessary, and this 
position calls for especial abilities from those who 
would carry it out properly. A movement in 
the direction of providing such a connection 
between science and industry has been made by 
the research associations in two channels. Some 
associations, such as the Electrical, Non-Ferrous 
Metals, Cotton and Refractories have appointed 
a member of their staff to act as a liaison officer 
hetween research and industry. Other associa- 
tions such as the Woollen, Boot and Shoe, and 
Cast Lron have tackled the subject in a different 
way by making a practice of issuing at the 
same time as their research reports another re- 
port which attempts to give a popular summary 
of the research report. This is probably the 
less successful of the two methods as it is founded 
on the false premise that research is explainable 
in simple language, and much of the value of the 
research is lost because the popular report fails 
to make the research explainable to the layman 
and blunts its importance to the technical man. 


The Place of the Consultant. 

The research association development activities 
are designed to strengthen the link between 
science and industry, and there is also another 
agent in the professional consultant acting in 
the same direction. Both function in a some- 
what similar manner, their difference being of 
degree rather than of kind. Both labour under 
the disadvantage that they are external to in- 
dustry, and, consequently, somewhat out of 
touch with individual firm’s requirements. 

Research development needs that very special 
confidence which few firms are willing to de- 
monstrate by giving to an outside officer full 
access to its affairs. The professional consultant 
is more fitted to claim the full confidence of his 
clients, and industry has the means through con- 
sultants of obtaining practical application in a 
businesslike manner of modern research work. 
In all cases, however, where such external aid 
is sought the competitive nature of industry is 
hound to impose some restriction on confidence 
which is against the full success of the experi- 
ment. 


Internal Organisation. 

From these considerations one is carried to 
the consideration of the internal organisation 
of firms in order to seek the means of linking 
them to external research. On this point the 
Balfour Report mentioned earlier offers an ex- 
tremely important suggestion. It says: ‘‘ It is 
essential that there should be some responsible 
officer on the staff of the undertaking itself whose 
duty it is to follow closely the progress of 
scientific research as summarised in the bulletins 
received, and who is qualified by training and 
natural aptitude to appreciate the bearing of 
research on practical problems of the works.”’ 

There are few firms in this country who have 
on their staff any officer who has sufficient 
scientific training properly to appreciate modern 
research movements, and who is at the same time 
sufficiently free from routine duties to follow 
them up in application to tha firm’s work. The 
need of such an official has been realised in 
America, and it is now no uncommon thing to 
find firma employing what is there called a 
‘* development engineer.’’ The idea has not been 
exploited to any extent in this country, and the 
specific appointment of development officers is 
new to British industry. 

Development work usually falls upon some 
member of the staff whose main duties are 
otherwise fixed. In some cases a works or 
senior departmental manager is the only person 
with the necessary authority or resources to 
exploit new ideas. It should be apparent that 
this official has his time and brains too fully 
occupied in his principal duties of labour and 
expenditure control dealing with production to 
be able to give to development the whole-hearted 
attention it requires. In some works the metal- 


lurgist approaches nearest to the idea of a de- 
velopment officer, but there are generally cir- 
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cumstances against his tull efficiency in this réle. 
In far too many cases a works metallurgist 
allows himself to become solely the head of a 
testing laboratory. His whole time is taken up 
in routine testing of raw materials, the products 
of the works in their various stages of manufac- 
ture and the finished product. No aspersions 
are cast upon this important work, but it should 
be realised that it is removed from development 
work pure and simple. Engineers, for similar 
reasons as metallurgists, are often debarred 
from carrying through schemes of development 
work because they are fully concerned with the 
management of a department, which in this case 
is the drawing office. The essential requirement 
of the development officer is that he should have 
a roving commission, and this is foreign to 
British industrial structures as they are staffed 
at present. 


The ideal development officer must be able to 
switch his whole mind, staff and equipment from 
one field to another, as occasion demands, with- 
out any encumbrance whatever, This requires 
that he shall have the full confidence of the 
management of the firm, and that he shall be 
free from any other control. A large part of 
his time will be spent, not necessarily in putting 
things into practice, but in following the results 
of research work as they become available. He 
will have to attend scientific meetings, to study 
technical literature, and to be able to approach 
easily the directors of research laboratories. His 
explorations will not be confined only to home 
conditions, but he will have some knowledge of 
foreign languages and affairs. Naturally, such 
work must be limited by the resources of the 
firms, as will similarly be the results attainable, 
but there are few firms, however small, who 
cannot put a scheme of this sort to the test in 
some measure. Having dealt with somewhat 
large questions in a general way as is, it is 
understood, expected of a President’s Address, it 
seems desirable to mention more domestic affairs. 
It has been emphasised in several places in this 
address how important it is to keep abreast of 
new research and discoveries, and reference has 
been made to the part which attendance at 
technical society meetings plays in this endea- 
vour. In their small way, Branch meetings play 
their part. The large attendance at the local 
meetings has been a source of great satisfac- 
tion; yet there has been, however, some slight 
murmurings against the supposed monopoly of 
the discussions, which are a valuable feature of 
these meetings, by the few to the exclusion of 
the many. It is reasonably certain that the 
few who speak persistently at the meetings do 


so partly because of the reluctance of the 
majority to make their voices heard. It is re- 
lated, some time ago, that one member was 


ceasing attending because every time the discus- 
sion started it was the same old “ stiffs ’’ who 
spoke. If only to get this one lost sheep back 
to the told, therefore, that trouble must be 
remedied. Speaking as one of the “ stiffs,’’ 
personal intervention in the discussions is not 
for the delight of hearing one’s own voice in 
what one considers to be fine sounding phrases, 
but because it is realised, perhaps subcon- 
sciously, that the more one vents one’s self- 
satisfaction in one’s supposed knowledge, the 
more one exposes to oneself one’s ignorance, 
and the more one learns thereby. It can truth- 
fully be stated, by one who has participated in 
scientific meetings extensively, that more is 
learnt from speaking and writing than in any 
other way, and more benefits have been reaped 
than sown in these efforts. 

An appeal is, therefore, made to those who 
speak seldom at the meetings to put aside their 
hesitation and share in the value that is to be 
gained by those who bring out their own points 
of view. The daily round may often appear 
merely a succession of nagging details, but 
members will be helped by putting their own 
little affairs against the little affairs of their 
fellow-craftsmen gathered at these monthly meet- 
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ings to realise how it is all part of a large plan 
of progress. Individual work in this way will 
hecome alive, and with a lively interest in their 
work members are on the way to providing 
happiness for themselves and for their fellow 
men, 

The Presipent, before delivering his address, 
explained the circumstances relating to the 
honorary secretaryship of the Section and the 
fact that Mr. H. G. Sommerfield was acting in 
that capacity pro tem. He said that Mr. 8S. 
Evans, who had been elected to the position at 
the annual general meeting in April, had found 
himself unable, through unexpected business calls 
and ill-health, to carry on the work, which as 
a consequence had got into arrears. Mr. 
Faulkner had very kindly carried on for a short 
while, but as, obviously, he could not continue in 
the position, Mr. Sommerfield had very kindly 
stepped into the breach. Mr. Sommerfield, how- 
ever, was also senior Vice-President, and the 
Council hoped to be in a position shortly to 
relieve Mr. Sommerfield of the secretarial work 
of the Section so that he could apply his energies 
fully to his other position. The rules governing 
the Institute did not appear to provide for such 
a contingency as the one that has arisen, but 
as there was power to co-opt officers to fill vacant 
positions that might occur during the year, the 
Council proposed to co-opt Mr. Sommerfield for 

The President then mentioned that arrange- 
the position of hon. secretary for the time being. 
ments had been made for the issue by the In- 
stitute of a badge bearing the member’s name 
and the year he joined the Institute. The cost 
of these badges was 2s. and they could be 
obtained from the General Secretary in Man- 
chester. Members were asked to wear these 
badges at all meetings of the Institute and 
the Sections, especially at works visits, so that 
they would get to know each other more quickly 
than hitherto. 


DISCUSSION. 

Mr. H. G. SomMeRFIELD, in making the com- 
ment that the President had delivered an ex- 
cellent Address, remarked that it was not the 
custom to discuss Presidential Addresses, but he 
would like to draw attention to a few points 
mentioned, without, in any way, discussing the 
Address. Some of the matters mentioned were 
controversial. For instance, something had been 
said to the effect that if industry or practice 
disagreed with theory, it was usually practice 
that was wrong, but personally he did not think 
experience would confirm that view. It had often 
been shown that practice upset theory; he had 
seen it in many cases. Another statement was 
that technicians do not have control of capital. 
His own view was ‘ Thank goodness they did 
not.’’ The reason for that was that whilst the 
technician would undoubtedly produce the best 
possible article from the technical point of view 
he would, in most cases, not have the commercial 
foresight to know that he was not producing it 
at a price which would command a sale. Every- 
thing must be produced on a commercial basis, 
and inventive genius and commercial aptitude 
did not always go hand in hand. He did not, 
however, wish his reference to these few points 
to be regarded in any way as starting a dis- 
cussion upon the Presidential Address, which 
they had all so much enjoyed. 

Mr. J. W. Garpvom, proposing a cordial vote 
of thanks to the President, said he also would not 
discuss the Address, but he hoped to have the 
opportunity of reading it carefully and dis- 
cussing every point in it with the President be- 
cause the Address certainly needed it. On many 
matters he and the President were directly 
opposed, but he had great pleasure in proposing 
a hearty vote of thanks to the President. 

Mr. A. F. Gress seconded the vote of thanks 
and personally cordially thanked the President, 
wishing him a successful year of office. 

Mr. L. P. Srpney, referring to the comments 
by the President at the end of his Address con- 
cerning those who took part in the discussions, 
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suggested it would be a good plan for the chair- 
man at their meetings to make a point of 
knowing something of the experience of many of 
those present concerning the subject under dis- 
cussion and to call upon members by name. 
There were many who were diffident in follow- 
ing some Professor or Doctor of Science, and it 
was for that reason that the Transactions showed 
the same men always to be speaking at the 
meetings. If the chairmen of the meetings 
made it their business to know something of the 
experience of the younger men who attended and 
call upon them to speak, the difficulty referred 
to by the President might not arise. 


Mr. H. O. Svater said that, having had to 
prepare a Presidential Address himself, he knew 
the difficulty of selecting a subject. In his own 
case, he had touched somewhat on the political 
conditions of the time, and it was perhaps a 
good thing that the Presidential Address could 
not be discussed. It enabled the President to 
express his own views in a manner he might not 
otherwise feel disposed to do, and, at the same 
time, it enabled the members of the Institute to 
be in the unique position of having almost every 
aspect of the industry dealt with in the various 
Presidential Addresses. He cordially supported 
the vote of thanks to the President. 

Mr. V. C. FavtKner, who also associated him- 
self with the vote of thanks, said he felt he could 
say this was the most interesting Presidential 
Address the Section had ever had. The views 
expressed in it entirely coincided with his own. 
At the same time, the case made out by the 
President could have been made wider if he had 
taken cognisance of the latest Government Report, 
viz., the Census of Production for 1924, which 
was just recently published. For instance, it 
was shown in that document that the light- 
castings industry in 1924 had less than 0.75 h.p. 
available for each employee. On the other hand, 
there was one foundry to-day where there was 
almost one-third as much power available as 
there was in 1924 in the whole of the light-cast- 
ings industry. That was an indication of the 
progress that had been made in the meantime. 
The light-castings industry, however, still had a 
great deal of leeway to make up. If the Presi- 
dent’s remarks were interpreted in a wider 
sphere, it would be found that they were equally 
applicable throughout British industry. We in 
this country had been slower than certain other 
countries in taking advantage of what were 
obvious discoveries and developments. 


Mr. Westey Lampert, referring to the com- 
ments of the President upon the nature of the 
discussions at meetings of the Section, expressed 
the view that it is necessary to have the views 
of the older men in the industry, even if it means 
that these older men speak rather often. The 
views of the younger men were also necessary, 
but if these younger men had not had a long 
experience of a particular subject under dis- 
cussion, surely it was wise to have the benefit 
of the experience of the older men. As regards 
the Address, there was one thing we must bear 
in mind in regard to the application of science 
to the foundry, and that was that the founding 
ot metals will never be an exact science. It was 
perfectly true that science would help the 
foundryman. It was an extremely difficult 
matter, for instance, to secure the scientifically 
accurate cooling temperatures in every section 
of a casting at the same time, and whilst the 
correct temperature might be obtained in one 
section it would not be obtained in another. 
The same comments applied to the teeming 
temperature, and there were many other respects 
in which the founding of metals can never 
conform to the exact requirements of science in 
every aspect in the same casting. At the same 
time, whilst the foundryman must always en- 
deavour to get as near to the ideal as possible, 
the experience of the foundryman and his crafts- 
manship would always be necessary because the 
requirements of science alone would not make a 
good casting. Referring to the development 
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officer, mentioned in the Presidential Address, 
Mr. Lambert related a conversation he had had 
in the United States with such an individual, 
and he had ascertained that the only conditions 
upon which he would accept an appointment 
was that he should be given carte blanche to 
discharge a man here, take on a man there or 
transfer a man from one job to another. He 
was able to root out a machine and put in other 
machines without question from anybody. This 
gentleman admitted that one of the difficulties 
of the development officer was that he might not 
have had experience in the particular kind of 
factory he was dealing with and that there was 
greater difficulty in dealing with men than with 
machines. It took time to gauge the abilities 
of the men. At the same time, continued Mr. 
Lambert, it would be difficult to select a develop- 
ment officer from the staff of a works because 
he would be prejudiced in favour of what was 
already being done; indeed, he might have 
ordered the installation of certain machines and 
he was not likely to suggest that they should be 
scrapped. In all these circumstances it was not 
an easy matter to find a development officer to 
carry out the work suggested by the President. 

Tue Prestpent, acknowledging the vote of 
thanks which had been carried with acclamation, 
said that in referring to the fact that certain 
speakers were prominent in the discussions, he 
was merely repeating a criticism he had heard. 
Personally, he regarded the views of these gentle- 
men as extremely valuable and he had _ not 
referred to them in any slighting manner. He 
agreed with Mr. Lambert that the views of the 
older men are necessary to balance the discussions, 
and it would be a very sad thing if the dis- 
cussions lost the advantage of the mature advice 
and experience so available. The point he was 
trying to emphasise was that the Institute would 
be all the better if more members took part in 
the discussions. 

At the conclusion of the Presidential Address 
and the vote of thanks, the President announced 
that the joint meeting with the Institute of 
Metals has been altered from December 17 to 
December 10, and that the annual dinner would 
be on the following day, December 11. There 
was no objection to the dinner being held on the 
day after the joint meeting and these dates were 
agreed. 


Poplar School of Engineering and 
Navigation. 

The School of Engineering and Navigation at 
Poplar, London, E.14, has been considerably en- 
larged since last session by the addition of a new 
wing. There is a new _ internal-combustion- 
engine laboratory, equipped with a 50-h.p. full 
Diesel engine amongst other things, in addition 
to the steam engines laboratory, a new 
mechanics laboratory, a foundry, extended 
electrical laboratory, shops for electric and oxy- 
acetylene welding and additional class rooms and 
drawing offices. 

There has also been provided a students refer- 
ence library together with a common room, a 
refectory and an assembly hall. The new build- 
ing is now completed and will be opened officially 
by H.R.H. Prince George on October 21. The 
enrolment week for the evening session, 1931-32, 
is September 21-25, and the building will be 
open for inspection on the evenings of September 
24 and 25 from 7 to 9 p.m. 


Continental Steel Cartel. 


It is reported from Berlin that, with the consent 
of all parties, the Continental Steel Cartel has been 
provisionally prolonged until October 10. It is 
hoped that this will give time to arrange a further 
Ape pe prolongation until the end of the year. 

t had previously been arranged that the next meet- 
ing of the Cartel would be held on September 30. 
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[We accept no responsibility for the statements made or 
the opinions expressed by our correspondents. | 


Economics Again ! 
To the Editor of Tar Founpry Trapde JOURNAL. 


Sir,—I have a very great respect for Mr. 
Stobie’s technical accomplishment; but deference 
to that cannot prevent my stating that he has 
either not read my letter or is quite incompetent 
to criticise its contents. Will he please read 
again the fifth and sixth paragraphs of my 
original letter, when he should realise that the 
first and third paragraphs at least of his own 
letter are entirely superfluous. 

As to the rest which is the vital point —in 
spite of the fact that Mr. Stobie has himself been 
personally responsible for certain technical im- 
provements that have cheapened production, he 
does not appear to grasp the fact that in addition to 
currency manipulation and gold movements hav- 
ing affected the cost of living, great improve- 
ments in technical, mechanical and organising 
methods over the last decade have also had a 
very important influence. 

Surely it should not be difficult for a scientifi- 
cally-trained mind to understand that two en- 
tirely different factors operating in the same 
medium may result in certain phenomena common 
to both, and that when the two factors are opera- 
ting together, if, in attempting to adjust the 
results of one of these factors, we omit to take 
into account that the phenomena on which we 
hase our judgments are common to another, then 
grave error is likely to arise. 

Perhaps it is that Mr, Stobie considers I am 
exaggerating the effects of these technical, 
mechanical and organising developments. Only 
extensive statistics, which would eccupy far too 
much room here, can give the concrete evidence ; 
but [ would point out that many eminent public 
men and economic historians are already 
describing the period through which we have 
been, and are still passing, as a second industrial 
revolution. And these significant developments 
are not in the realm of manufacturing industry 
only, but also in that of agriculture. 

Again Mr. Stobie states that my ‘“ comments 
could only apply if those wages had been in- 
creased for an increased output of work,’’ and 
alleges that [ claim ‘“* that all wages should re- 
main disproportionately high because the output 
in some directions has increased per man.” 
‘* Where,’ he asks, ‘‘ would be the advantage to 
those people who are producing the greater out- 
put? ”’ 

Here Mr. Stobie is confusing differences in in- 
dividual efficiency with general, technical and 
industrial development. 

Let me illustrate by a homely example. 

Two moulders, working piece-work, on patterns 
of the same job, in a shop where no machines are 
used and the general facilities and organisation 
very elementary, the more efficient of the two will 
earn the more. The same two moulders, working 
piece-work, and still patterns of the same job, 
but the shop has been reorganised, the patterns 
are mounted on machines, suitable handling 
equipment is installed, and the shop, generally, 
brought ‘‘ right up to date ’’ (with care that it is 
not overdone). Still the one moulder may earn 
more than the other, but, on the average, their 
total earnings will not vary appreciably from 
what they were before in spite of the fact that 
their output has probably been trebled. In fact, 
the daily earnings on the job may probably be 
less, for, by careful reorganisation, work that 
was previously skilled moulder’s work may now 
be put into the hands of semi-skilled youths. 

Thus the difference due to individual efficiency 
still exists; but Mr. Stobie surely would not sug- 
gest that we should pay the moulders the same 
piece-rate as before, even though they are the 
‘* people who are producing the greater out- 
pat?’’ Of course not. Will then the foundry 
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manager, who has probably initiated and planned 
the new lay-out, get the whole of the resulting 
saving? Certainly not; it is his function to keep 
the shop efficient, and is paid for that purpose — 
though the wise employer will put him on a bonus 
basis on results in order to encourage such im- 
provements; but such bonus, of course, would 
only be a small part of the savings made. Does 
the difference go to the shareholders? = Only 
partly, and then only for a short time, for com- 
petitors making similar developments will soon 
bring down the margin of profit to the old level, 
until a further improvement is made. Do the 
moulding machine and foundry equipment makers 
rake off the whole of the benefit? Ask them! 
No, the saving goes eventually to the ultimate 
consumer in the shape of cheaper goods, and thus 
helps to reduce the cost of living. 

But if we are now to reduce the consumer's 
income by reducing his wages in proportion to the 
reduction in the cost of living (and we are now 
not counting any part which may be due to 
currency manipulation and gold movements), 
what is the effect? We cut off just that part 
of his income on which we are depending for 
buying the greater quantity of goods necessary to 
absorb our increased productive facilities. 

Hence I repeat, Mr. Editor, that vou, I, Mr. 
Stobie (I feel that L must now include him per- 
sonally), together with many thousand other 
technical and works executives might as well 
pack up our jobs, for, by the action proposed, 
the net result of all our efforts is to create un- 
employment in almost exact proportion to the 
labour-saving hours of the improvement we make, 
and, what is still worse, load those left in em- 
ployment with taxes in an effort to maintain 
those thrown out. 

And if Mr. Stobie still thinks that I am ex- 
aggerating the effects of those technical improve- 
ments, etc., on the cost of living, might I remind, 
him that the present basis of comparison is the 
year 1913. If in 18 years all the technical im- 
provements in industry have had no appreciable 
effect on the cost of living, then, it is not a case 
of our packing up our jobs— we deserve the sack ! 
Though F must personally claim exemption from 
a period of this time, as I confess to a sufficient 
degree of youth as to have still been at school at 
the beginning of that period. 

As mention of the year 1913, in view of the 
present index, may bring a gleam of triumph to 
Mr. Stobie’s eyes at the thought of my undoing, 
I would warn him to be cautious. To traverse 
world financial events since 1913 is to pass 
through a whirlpool of gold-demonetarisation, 
paper inflation, gold inflation, paper deflation, 
devaluation, repudiation, gold deflation, etc., such 
that even the most skilled economists have to 
navigate carefully. But through it all technical 
and industrial improvements have proceeded 
apace, though, by thoughtless action, they now 
appear to be in danger of being drawn down into 
the maelstrom. 

And if a voice is raised, ‘‘ What about foreign 
competition 2’? my answer is that I largely agree 
with the thoughts indicated, but that touches 
politics rather than economics.—Yours, etc. 

WENLOCK SavaGE. 

105, Bleakhouse Road, 

Quinton, 
Birmingham, 
September 19, 1931. 


Economic Conditions in Ecuador.—The Depart- 
ment of Overseas Trade has published a Report 
under the above heading, by R. M. Kohan, British 
Consul-General at Quito. Copies (ls. 6d. net each) 
may be obtained from the Stationery Office, Kings- 
way, London, W.C.2. 


Municipal College of Technology, Manchester.— 
The University of Manchester, Faculty of Tech- 
nology, has now published the prospectus of the 
University courses for Session 1931-32. Enrolment 
of students will take place on October 5 to 7, the 


entrance examination begins on October 7 and 


Michaelmas term on the following day. 
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Unsoundness in Aluminium Sand Castings. 


PART I.—PINHOLES: THEIR CAUSES AND PREVENTION.* 
By Prof. D. Hanson, D.Sc., and I. G. Slater, M.Sc. 
Introduction. point in an electric furnace. Claus has also 
This Paper describes part of an investigation, shown that water vapour has a deleterious 


carried out tor the British Non-Ferrous Metals 
Research Association, on unsoundness in castings 
and ingots of aluminium and its alloys. The 
work now reported upon deals mainly with initial 
stages of the investigation, and concerns experi- 
ments made to determine the causes of pinholes 
and related phenomena in sand castings and the 
developments of methods for their prevention and 
elimination. 

During the last few years several contributions 
have been made to the study of pinholes and 
their occurrence, particularly in sand castings in 
the form of ‘ speckled metal.’? Budgen' has 
summarised many of the practical aspects of the 
problem, and has expressed qualitatively several 
of the factors which influence the occurrence of 
pinholes in sand castings, including composition 
ot the allov, melting and casting technique. 


action on molten aluminium alloy. 
The opinion is generally held, and now seems 
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to be quite acceptable, that dissolved gas is 
principal factor in causing pinholes. The 
presence of dissolved gas in the melt may 


more effective than nitrogen treatment, but in- 
volves remelting and consequent difficulties in 
preventing reabsorption of gases. The varying 
experiences of different foundries, the irregular 
incidence of pinholing, and the uncertainty of the 
remedies already suggested, indicate that all the 
factors involved have not been fully under con- 
trol, or have yet to be defined. 


Range of the Present Investigation. 

The experiments which have been carried out 
hoth in the laboratory and in the large-scale 
foundry tests have been directed mainly to the 
determination of methods and conditions under 
which pinholes may be eliminated from alu- 
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GAS INLET . 
AS OUTLET 
PYROMETER 
ALUNDUM CEMENT 
HEATER ELEMENT wal 
+ PLUMBAGO CRUCIBLE Fic. 2.—Parrern ror (Castine 
minium-alloy castings by treatment of the molten 
alloy prior to casting. The procedure adopted 
INVERTEO CRUCIBLE tor the preparation of specimens for examination 
- has been to cast some of the treated melt into 
- 777] — BOTTOM BRICK skin-dried green-sand moulds, and the sectioning 
aa of the resultant castings for visual examination. 
- Ps Experiments have been made principally with 
: the “‘3L11” alloy, but other alloys in general 
use, including ‘‘2L5” alloy, ‘‘ Y’’-alloy, and 
12 per cent. silicon-aluminium alloy, as well as 
virgin aluminium, have also been used... A study 
PYROMETER FURNACE TOP ot the effects of various gases, including steam, 


Fic. 


Subsequent to Archbutt’s discovery of “ pre- 
solidification ’’* for the removal of pinholes from 
aluminium-alloy castings, several methods have 
been suggested, chief of which is a treatment 
with a stream of gas of the molten metal in the 
crucible immediately prior to casting. Rosenhain 
and Archbutt*® in their experiments have shown 
that nitrogen can sometimes be used effectively, 
whilst Tullis‘ * has examined the behaviour of 
chlorine and has developed the use of boron tri- 
chloride. Treatment with boron trichloride is 
stated to be effective not only in removing pin- 
noles, but also in conferring on the treated metal 
an exceptionally fine-grain size, with resultant 
enhanced physical and mechanical properties. 
More recently Rosenhain, Grogan and Schofield* 
have shown that titanium tetrachloride can be 
used in a similar effective manner on small 
experimental melts. Recent work in Germany 
hy Claus’ has shown that pinhole-free castings 
may be ohtained by maintaining the melt to be 
treated at a temperature just above its melting 


° taal read before the Ziirich Meeting of the Institute of 
Metals. 
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ascribed to two major sources: first, from direct 
contamination of the melt by furnace fuels and 
products of combustion, and secondly, from the 
virgin metals used to make up the alloys. 

The solubilities of various gases in solid and 
liquid aluminium have been determined by 
Sieverts,* Iwasé,’ Bircumshaw,'* Czochralski," 
and Guillet and Roux.’ Hydrogen appears to 
have a greater solubility in molten aluminium 
than most gases, and is the main constituent of 
the gases evolved from samples melted in vacuo. 


Practical Aspects. 

At the commencement of this work a consensus 
of opinion on the problem was taken among 
several large aluminium founders. The only 
systematic attempts to remove pinholing, apart 
from the normal foundry control, have been 
made mainly on the lines of Archbutt’s 
researches. Results reported have been variable. 
On the whole, treatment with nitrogen has been 
unsuccessful except in isolated instances, whilst 
treatment with chlorine appears to be distinctly 
more effective. Pre-solidification is apparently 


nitrogen, chlorine, and mixtures of nitrogen and 
chlorine, has been made. The addition of cer- 
tain substances which have a high vapour pressure 
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at temperatures above 700 deg. C., or which have 
an attinity for hydrogen, has also been investi- 
gated. The use of a heated dozzle for casting 
and certain metallographic features of pinholed 
castings have been examined. 


Experimental Methods Employed. 

For the laboratory experiments, in order to 
eliminate unknown effects due to contamination 
by furnace fuels and atmospheres, melting and 
treatment were carried out in an electric furnace 
of the resistance type. A small 2-kw. Leeds- 
Northrup electric furnace was adapted for this 
purpose, and a suitable top cover designed to 
arrange for the introduction of gases, as desired, 
either into the furnace atmosphere or into the 
melt contained in a Salamander crucible. De- 
tails of the furnace layout are given in Fig. 1. 
After earlier experiments with mild steel, the 
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gas lead-in tube, pyrometer, sheath, etc., were 
constructed from a steel having a high nickel and 
chromium content, which material was found to 
be much less liable to attack by chlorine and 
molten aluminium. A Salamander tube has 
since heen used, and is found to be still more 
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A permanent record of each section, showing 
the size and distribution of unsoundness present, 
was made by means of contact prints. These 
were prepared by applying printer’s ink with a 
rubber roller to the prepared surface and press- 
ing on to a slightly moistened glossy paper in a 


—Effect of Steam on Soundness, 


Material. 


Ingot No. Treatment ofmolten metal. Density. Appearance. 
None. Standard test casting 2.743 Moderate. 
6 " ; .. Atmosphere of steam for 1 hr se 2.728 Very bad. 
7 i : .. Brisk stream of steam bubbled in for 2.221 - 
hr. 
8 Brisk stream of steam bubbled in for 2.690 
3 min 
12 Virginaluminiumingot None. Standard test casting se 2.673 Practically sound. 
13 * ” » Brisk stream of steam bubbled in for 2.469 Very bad. 
3 min 
. None. Standard test casting 2.934 Moderate. 
15 o - .. Brisk stream of steam bubbled in for 2.788 Very bad. 


3 min 


-atistactory. To distribute the gas bubbled into 
the melt more successfully, a small inverted 
crucible drilled near the rim with a number ot 
small holes was mounted on the end of the gas 
ead-in tube. For temperature measurements, 
a chromel-alumel thermocouple was used in con- 
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hand screw-press. Pinholes of very fine dimen- 
sions, such inter-crystalline cracks—more 
readily observed with a hand lens—do not show 
in the print, but otherwise reproduction is 
reasonably faithful. Clear photographic repro- 
duction of the bright surface of aluminium sec- 


5.—No. 12. Vireis Fic. 6.—No. 72, * 
ALUMINIUM. Nov TREATED. 
TREATED. 


out 


SEPTEMBER 24. 1%:)1. 


from similar materials in an oil-fired iron pot 
furnace. Confirmatory tests have been carried 
out with 2L5”’ allov (M. ‘‘ 215’), ** ¥ ’’-alloy 
(M. 12 per cent. silicon-aluminium alloy 
(M. Si), and virgin aluminium (V. Al). These 
were obtained ready prepared and of uniform 
composition. 

For the laboratory experiments, quantities of 
about 3 lbs. were taken. From each batch or 
ingots a standard test casting was taken fo; 
purposes of comparison. ‘This consisted ot 
+-lb. charge melted in the enclosed electric fur- 
nace and cast immediately at 700 deg. C. with- 
treatment. Details of density and appear- 
ance are given in Tables IT to IV. In all cases. 
except where indicated in the text, test ingots 
were cast at 700 deg. C. Alloys of composition 
not identical with the above were used for the 
large-scale tests. Particulars of these are given 
later, in the appropriate section. Sections of 
ingots Nos. 17, 12 and 72 are illustrated in Figs 
4 to 6. 

Gas Treatment of Melt — Laboratory Experiments, 
Effect of Water Vapour. 

In reviewing the facts relating to unsoundnes: 
in castings, both in aluminium and other metals 
the observations made by Allen" on the infin- 


Fic. 7.—Neo. 6, 3L11.” 
ATMOSPHERE OF STEAM 
FOR 1 HR. at 700 
DEG. Cc. 


Figs. 4 to 16 reduced approximately 50 per cent in reproduction. 


junction with a Leeds-Northrup automatic re- 
cording potentiometer. 

A test casting having dimensions as shown in 
Fig. 2 was chosen, so that effects due to mass 
und cross section could be observed. The mould. 
were made up from green sand and _ were 
thoroughly skin-dried immediately before use. 
No mould dressing was applied, and the cast- 
ing was poured large end up with an open top. 
permitting observation of the metal on cooling 
ind of the amount of sink which oceurs on solidi- 
fication. 


To supplement visual observation of unsound- 
ness present, the density of each casting wa- 
determined by the usual method of weighing in 
ir and im water (where large internal cavities 
were present, a half section was used). The 
castings were prepared by milling flat a longi- 
tudinal half section, and polishing on a power- 
driven disc, using coarse and fine emery cloths 
-vaked in paratfin to prevent smearing of the sur- 
tace of the section, a trouble which is very liable 
to occur, especially with the softer alloys. The 
sections were finally etched with a 20 per cent. 
solution of hydrofluoric acid in water swabbed 
on to the previously warmed surface. Etching 
not only served to reveal grain size, but also ex- 
posed more clearly the extent and nature of the 
pinholes present. 


tions showing the particular features desired is 
not very successful, and the illustrations given in 
the Paper are reproduced from the black-and- 
white contact prints. 


Materials Employed. 


ence of steam on molten copper indicated that 2 
study of the effect of water vapour on molten 
aluminium would yield profitable information. 
Aluminium reacts with steam at elevated teni- 
peratures with the production of nascent hydro- 
gen, and hydrogen is recognised as one of the 


To avoid probably unnecessary duplication, the principal gases in promoting unsoundness. The 
IL.—Effect of Nitrogen on Soundness. 
Temperature 
Ingot of 
No. Material. Treatment. Density. Appearance. 
Deg. 
None. Standard test casting 2.771 Moderate. 
TO Cylinder nitrogen 20 2.741 Inferior to No. 5. 
min. Oxide inclusion. 
Dry nitrogen—20 min 2.795 Appearance better 
than No. 5. 
1 o “a = Dry and oxygen-free nitrogen 2.786 Better than No. 5. 
—20 min. 
17 M.*3ia1” “a None. Standard test casting 2.810 Moderate. 
34 a wi 630-640 Dry nitrogen—20 min ais 2.814 Better than No. 17 


majority of the experiments have been made with 
the **3L11"" (8 per cent. copper) alloy. Two 
batches of this alloy were used; batch 
U. “ being made up from electrolytic 
copper and virgin aluminium ingot in a 30-Ib. 
charge melted in a coke-fired plumbago crucible, 
and batch M. * 3L11," a 200-lb. charge melted 


effect of water vapour is thus of importance, both 
in consideration of its presence in furnace atimo-- 
pheres and in methods of gas treatment of un- 
sound melts. 

Steam generated in a can boiler was passed 
into the furnace atmosphere, the lead-in pipe 
terminating just above the surface of the me!t, 
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which was kept at 700 deg. C. (An ingot cast 
alter treatment for 1 hr. showed extensive pin- 
noling. Further treatments were carried out by 
oubbling steam directly into the melt. This 


Fic. 8.—No. 8, 3L11.” F 
STEAM BUBBLED IN FOR 
4 MIN. aT 700 DEG. C. 


yperation was accompanied by vigorous bumping 
nd an appreciable rise in temperature. In addi- 
ion to the ‘* 3L11 * alloy, the effect of steam on 


irgin aluminium ingot and on “ 2L5 "° allov was 
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The effect of water vapour is seen to be ex- 
ceedingly deleterious, rapidly promoting exces- 
sive pinholing and reducing the density ot the 
castings. Mnuch oxide is formed, especially after 


195 


gots appears as a maximum towards the centre 
of the ingot, and is much smaller near the edges 
und at the taper end. A few large isolated pin- 
holes are observed almost on the edge of the 


1G. 9. — No. 33, Fig. 10.—No. 56, Fic. 11.—No. 80, Y” 

Cast at 700 TITANIUM ALLOY. TITANIUM 

DEG. C.. USING HEATED ‘TETRACHLORIDE. 4. TETRACHLORIDE, 4 

Dozz.e. LB. 640-700 DEG. C. LB. 640-700 pEG. C. 

prolonged treatment with steam; in the case of section. These have been found to occur in 


No. 7 ingot a pasty mass was produced which was 
practically uncastable. Observation of the cool- 
ing metal in the mould showed that, whereas 


Chlorine on Sounduness. 


Temperature 
Material. Treatment. Density. Appearance. 
Deg. C. 
17 | None. Standard test casting 2.810 Moderate. 
18 700 Chlorine; moderate rate—5 2.810 
min. 
19 al ai a Chlorine; moderate rate—20 2.817 Better than No. 17. 
min. 
20 Chlorine; very brisk rate—20 2.802 Slightly worse than 
min. No. 17. 
21 850 | Chlorine; moderatesrate for 20 2.781 
min } 
27 .. 630-640 2.827 Practically sound. 


ietermined, the temperature of the melt during 
treatment being maintained at 700 deg. C. in 
each experiment. The results are summarised in 
Table I. Sections of ingots Nos. 6 and 8 are 
Illustrated in Figs. 7 and 8. 


with the untreated melts a state of tranquillity 
persisted, with the steam-treated melts a 
marked evolution of gas occurred just prior to 
solidification in the form of small watery-like 
bubbles. The size of the pinholes in these in- 


other instances, and are referred to later. 

The reaction between steam and molten 
aiuminium under the above conditions is quite 
vigorous, especially when the steam is bubbled 
into the metal, and it is supposed that some of 
the hydrogen formed passes into solution in the 
melt, whilst the oxide remains mechanically 
entangled. The liberation of this hydrogen on 
solidification is the cause of the pinholes in the 
final castings. These results confirm the con- 
clusion reached by Claus,’ whose results were 
not published until after the above experiments 
had been completed. 


Treatment of Defective Metal with Other Gases. 

The use of nitrogen and chlorine has pre- 
viously been suggested for removal of gas from 
aluminium alloys, but experience in commercial 
foundries has shown that successful results are 
not always obtained. The following experi- 
ments were therefore undertaken with a view 
to obtain further information on the action of 
these gases. In view of the effect of water 
vapour, the question of the dryness of the yases 
appeared particularly to require further inves- 
tigation. 


Fic. 12. — No. 10, Fic. 13. — No. 27, Fic. 14. — No. 26, Fic. 15. — No. 24, Fic. 16.—No. 74, 12 Per 
‘3L11."" Dry Nuitro- CHLORINE, CHLORINE CHLORINE CENT. SI. CHLORINE 
GEN, 20 winx. at 700 20 MIN. av 630-640 AND NITROGEN, 5 MIN. ND NITROGEN, 20 MIN. AND NITROGEN, 20 MIN. 
pEG. pec. C. 700 DEG. C. 700 DEG. aT 650 DEG. ©. 
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Effect of Nitrogen. 

Nitrogen gas obtained from the ordinary 
commercial steel storage cylinder was used. 
This gas may contain moisture, and arrange- 
ments were made for a drying train consisting 
of three large Drechsel washing towers arranged 


in series and charged with concentrated sul- 
phuric acid. Commercial nitrogen may 
also contain a small percentage of oxygen. 
In experiment No. 11 the nitrogen was 


freed from oxygen by passing the cylinder 
gas over fresh copper turnings heated to 850 
deg. C. The gas was bubbled into the melt at 
a fairly brisk rate, with the inlet pipe reaching 
nearly to the bottom of the crucible containing 
the molten alloy. Details of the treatments 
made, with the results obtained, are given in 
Table II. 

Section of ingot No. 10 is illustrated in 
Fig. 12. The necessity for using dry nitrogen 
is indicated clearly, since nitrogen as obtained 
from the cylinder has definitely damaged the 
alloy. Although the dried gas produces a dis- 
tinct improvement in soundness, in no instance 
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melts treated at the lower temperatures, since 
the melt readily absorbs and reacts with chlorine. 
A small evolution of gas trom solidifying ingots 
was observed only in experiments Nos. 20 and 21. 
Details of the treatment are given in Table III. 

Section of ingot Nv. 27 is illustrated in 
Fig. 13. Treatment for 20 minutes at 
700 deg. C. with chlorine improves soundness 
only to a small extent. At 850 deg. C. a less 
sound casting is obtained which has a very large 
grain size. When treatment is carried out at 
630 to 640 deg. C., a casting which is practically 
free from pinholes is obtained. In these experi- 
ments the original metal was not very defective, 
and it is possible that a more marked improve- 
ment would be found if inferior metal were 
treated. 


Effect of Chlorine and Nitrogen Mixtures. 


The mechanism of the removal of dissolved 
vases from aluminium-allovy melts by treatment 
with nitrogen is surmised to be one of a 
scavenging nature, in which the dissolved gases 
diffuse into the nitrogen bubbles and are carried 


Effect of Chlorine and Nitrogen on Soundness. 


Ingo Material. a. Treatment. Density. Appearance. 
Deg. C. 
7 M. *3Li1 None. Standard test casting .. 2.810 Moderate. 
23 700 Chlorine 10 min. followed by 2.826 Practically sound. 
nitrogen 5 min 
35 " = Chlorine 10 min. followed by 2.805 Moderate. 
nitrogen 5 min 
38 Chlorine 15 min. followed by 2.805 
nitrogen 5 min 
26 Chlorine and nitrogen in equal 2.816 Better than No. 17. 
proportions—15 min 
24 - “ Chlorine and nitrogen in equal 2.830 Practically sound. 
proportions—20 min. 
25 | part chlorine : 6 parts nitrogen 2.808 Moderate. 
20 min 
te) 850 Chlorine and nitrogen in equal 2.820 Slightly better than 
proportions—20 min No. 17. 
63 650 Chlorine and nitrogen in equal 2.826 Practically sound. 
proportions—10 min 
71 M. *“2L5 None. Standard test casting 2.900 Moderate. 
7 - 650 Chlorine and nitrogen in equal 2.924 Little pinholing. 
proportions—5 min. 
75 a °° Chlorine and nitrogen in equal 2.940 Practically sound. 
proportions—15 min. 
42 M.“¥ ~ None. Standard test casting 2.714 Moderate. 
79 % 650 Chlorine and nitrogen in equal 2.743 Practically sound. 
proportions—®5 min. 
76 Chlorine and nitrogen in equal 2.748 * 
proportions—15 min 
73 M. Si None. Standard test casting 2.604 Moderate. 
2 . 650 Chlorine and nitrogen in equal 2.610 Little pinholing. 
proportions—5 min 
74 Chlorine and nitrogen in equal 2.628 Practically sound. 


has treatment with nitrogen been effective in 
promoting complete soundness. It must not be 
concluded that nitrogen as obtained from the 
cylinder can never effect an improvement, since 
there is evidence to the contrary. It is probable 
that cylinder nitrogen would improve very de- 
fective alloy, although it may damage gas-free 
metal, whilst it is also probable that the dryness 
of the commercial gas will vary. As will be 
shown later, other factors also enter into the 
problem. 
Effect of Chlorine. 

These experiments were carried out exactly as 
those described previously for the nitrogen treat- 
ments, except that chlorine gas obtained from a 
storage cylinder was employed. During treat- 
ment with chlorine a fairly vigorous reaction 
takes place, dependent on the rate of gas treat- 
ment and the temperature of the melt. Flashes 
of incandescent material appear on the surface 
of the melt, which becomes covered with a white 
powdery dross of aluminium oxide produced from 
the decomposition of the chloride formed 
initially. Some white fume is evolved, especially 
when the reaction is vigorous. Little chlorine 
gas escapes into the atmosphere, except with 


proportions 


15 min 


away. It is improbable that nitrogen combines 
chemically with the dissolved gases and removes 
them in the form of a less soluble compound, and 
hence its efficiency will be a function of its 
ability to disturb the equilibrium hetween the 
melt and the dissolved gas, which will become 
more difficult as the gas content of the melt 
diminishes. 

Bircumshaw” has suggested that the difficulty 
of removing gas dissolved in a metal is due to 
the relatively high surface tension of the 
medium in which the gas bubbles are formed. 
According to W. C. MacLewis, the ability of a 
metal to dissolve gas depends on the ability of 
the metal to dissociate it. Thus for removal of 
gas from a melt it is necessary to take into 
account both these influences. 

Chlorine combines readily with molten alu- 
minium, forming volatile aluminium chloride, 
and with most of the dissolved gases. The re- 
moval of dissolved gases by chlorine will thus 
depend on its chemical activity and the scaveng- 
ing action of the aluminium chloride formed. 
It is observed that far superior results are ob- 
tained when melts are treated at temperatures 
just above their respective melting points. This 
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is undoubtedly connected with gas solubility 
approaching a minimum at the melting point 

In two instances—with ingots Nos. 20 and 21 
—treatment with chlorine has had the effect of 
increasing the unsoundness present. Whilst it 
is unlikely that chlorine may dissolve in molten 
aluminium without chemical combination, it may 
be possible that aluminium chloride may remain 
in solution. A mixture of chlorine and nitrogen 
seemed likely to be a more efficient medium for 
the removal of dissolved gases than either ot 
these elements used separately. An alternative 
would be to follow up treatment with chlorine 
by a further treatment with nitrogen. Both 
these methods have been tried, and the first has 
heen found to give the more satisfactory results. 

For introducing mixtures in known ratios of 
the two gases, they were led separately via their 
respective washing and drying trains into a 
final mixing bottle, and thence to the gas lead- 
in pipe. The relative proportions of the two 
gases were judged from the rate of bubbling 
through the wash-towers. Treatment with the 
mixed gases is accompanied by reactions similar 
to those observed for chlorine, but with the evo- 
lution of a larger quantity of fume. Details of 
treatments made on four alloys are given in 
Table IV. Sections of ingots Nos. 24, 26 and 
74 are illustrated in Figs. 15, 14 and 16. Treat 
ment with chlorine followed by nitrogen appears 
to give somewhat uncertain results. A mixture 
in equal proportions of the two gases is very 
effective and consistent. 

(To he concluded.) 


Publications Received. 

Aluminium - Bronze Die Castings. — The 
British Aluminium Company, Limited, of Ade- 
laide House, King William Street, London 
E.C.4, continuing its helpful work of showing 
to the foundry industry where new business can 
he developed, has issued still another brochure 
covering the field indicated by the title of this 
review. Those responsible for this series of 
hooklets are deserving of the warmest thanks of 
the foundry industry for the-manner in which 
they assemble the selling points. Aluminium- 
bronze, having such a beautiful appearance 
could, we imagine, make excellent competition 
against the devastating onslaught of gum pro- 
ducts. We are, of course, unaware of the 
extent to which these brochures are circulated 
but if we owned a non-ferrous foundry we should 
take steps to be placed on their mailing list at 
the earliest opportunity. 

Aluminium in the Textile Industries.—The 
British Aluminium Company, Limited, ort 
Adelaide House, King William Street, London, 
E.C.4, are certainly having a busy publishing 
season. The latest publication received is a 16- 
page pamphlet, printed in sepia, which, beyond 
one page of text, is made up of illustrations of 
intense interest to founders. An interesting 
remark is found in the preface, to the effect 
that aluminium paint reflects 70 per cent. of 
the light which falls upon it. The booklet main- 
tains in every way the high standard of pub- 
licity one invariably associates with this com- 
pany. 


Notes from I.B.F. Branches. 


Scottish Branch.—The opening meeting of the 
uew session ot the Scottish Branch will be held 
on October 3. Following the Presidential 
Address of Mr. N. McManvs, O.B.E., a social 
meeting will be held in the Cadora Restaurant, 
Union Street, Glasgow. Particulars may be 
obtained from the hon. secretary, Mr. John 
Bell, 60, St. Enoch Square, Glasgow, C.2. 

Mr. A. Morrison, of the Grangemouth Iron 
Company, Limited, Falkirk, has been appointed 
hon. secretary of the Falkirk Section of the 
Scottish Branch in succession to Mr. A. M. 


Cleverley, B.Sc., who has left the district. 
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Thin Films in Relation 
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to Corrosion Problems. 


By U. R. Evans, M.A. 


(Concluded from page 184.) 


Self-Repair of Films. 


More recently, in the course of work at Cam- 
bridge, L. C. Bannister has used a_ potential 
method—rather similar in principle—for the 
study of the breakdown or healing of the films 
present on pure iron, steel, stainless steel, and 
numerous iron alloys containing chromium, 
nickel, and in some cases molybdenum; and the 
results serve to give a certain insight into the 
mechanism of self-repair. Any piece of iron or 
iron alloy which has been exposed to air has an 
oxide-film on the surface, which has thickened 
sufficiently to keep out oxygen molecules. But 
such a film will not necessarily prevent penetra- 
tion by ions when the iron is placed in water. 
It is likely that even the (OH)’ ion has a greater 
effective penetrating power than the oxygen 
molecule (O,); certainly, the Cl’ ion—the most 
penetrating of all the ions, according to recent 
measurements by Britton—will pass through 
weak places in almost any oxide-film. The effec- 
tive resistance of the material to corrosion de- 
pends almost entirely on whether the secondary 
corrosion product is precipitated very close to 
the surface or not. When a piece of iron covered 
with a discontinuous primary oxide-film is placed 
in a solution of sodium chloride, the iron ex- 
posed at each pore forms an anodic point, and 
the film-covered metal around it a cathodic area. 
At the anodic point, ferrous chloride will be 
formed ; over the cathodic area sodium hydroxide 
is formed. Somewhere these will mix, and pro- 
duce, with the help of exygen, a mixture of 
hydrated iron oxides. If the interaction occurs 
at a distance from the metal, it will lead to a 
flocculent precipitate of hydrated iron oxides, 
commonly known as ‘‘rust.’’ If the two re- 
agents come together close to the surface, a 
blister of membranous rust will be formed over 
the weak point, which in general will not inter- 
fere with the attack. On the contrary, a deep 
pit will frequently be found below the rust 
blister. If, however, the precipitation occurs 
actually at the site of the pore in the skin, and 
blocks it up, all attack will at once cease, and 
since the repairing matter is in optical contact 
with the metal, there is no visible change. As 
to which of these actions occurs probably depends 
partly on the nature of the primary skin and 
partly on the supply of oxygen. If the film is 
only very slightly pervious, all the iron salt that 
commences slowly to ooze through the skin will 
be precipitated so close to the metal as to repair 
the damage. This probably occurs with the 
austenitic alloys containing chromium and 
nickel. The skin on iron or steel without chro- 
mium is more pervious, and the iron salts, 
formed more quickly, are precipitated further 
from the metal. Thus the damage, instead of 
healing, extends rapidly, and general rusting 
sets in. 


The difference is well shown by the changes of 
potential with time. On the alloys containing 
much chromium and nickel the potential is main- 
tained, or may even rise after the metal has 
been wetted with the solution, indicating repair 
of temporary breakdown points; on the alloys 
without chromium and nickel there is a rapid 
fall in the potential, indicating an extension of 
damage. On the other hand, if the supply of 
oxygen or oxidising agent is very high, the 
alkali can be produced so close to the weak points 
that most of the pores will heal up, even on ordi- 
nary iron or steel. Thus when water containing 
oxygen is run rapidly over iron, attack develops 
only at a few points, and the corrosion is 
severely localised, and, for that reason, intense. 
By using an oxidising depolariser more freely 
soluble than oxygen—such as potassium chro- 


mate—attack can be prevented altogether. In 
water treated with this chemical in sufficient 
quantities the iron surface will remain perfectly 
bright and unchanged in appearance indefinitely. 
The small amount of hydrated oxide which serves 
to repair the weak places in the invisible skin 
is itself invisible. The repair process is, how- 
ever, shown by the rise in the potential with 
time. 

These examples seem to emphasise the fact that 
it is not merely important to know what reac- 
tion is occurring, but also where it is taking 
place. Recently the name of ‘‘ topochemical re- 
actions ’’ has been given to changes which are 
governed by geometrical considerations: the con- 
ception of the topochemical reaction is essentially 
a product of Switzerland—largely due to Prof. 
V. Kohlschiitter. A very interesting review of 
the subject was published last year by another 
Swiss physical chemist, Dr. W. Feitknecht of 

ern. 


Examples from Non-Ferrous Metals. 


Lead is rapidly corroded by a_ potassium 
nitrate solution in the presence of oxygen, 
but is unattacked by a _ potassium sulphate 
solution. In the first case, the soluble lead 


nitrate is produced at the anodic portions 
and soluble potassium hydroxide at the cathodic 
portions. Where they meet they will yield a 
sparingly soluble body, lead hydroxide, by 
precipitation; but since this body is produced 
at a sensible distance from the seat of the attack, 
it does not bring the reaction to a stoppage. 
In the second case, the direct anodic reaction 
converts the superficial portions of the lead in 
situ into the sparingly soluble lead sulphate, and 
this brings further attack to a close. The pro- 
tective film of sulphate is very thin—so thin 
as to be invisible; indeed, it would become visible 
only if it were of an imperfectly protective 
character. A faint white layer does appear on 
the surface, but this is due to a trace of lead 
hydroxide, and is not the protective film at all. 
Another example is the effect of a drop of 
sodium chloride solution on a zinc surface. 
Here electrochemical action produces sodium 
hydroxide at the cathodic portions around the 
edge, and zinc chloride at the anodic portions in 
the centre. Where they meet they produce zinc 
hydroxide, but this is mainly formed as a mem- 
branous wall extending out at right angles to 
the metal. At any rate, the precipitate is formed 
in a position where it gives no protection. If, 
instead of one drop, many small drops lie on 
the zine surface, the zine hydroxide is necessarily 
precipitated closer to the surface. If the zine 
is exposed periodically to a mist of tiny salt- 
water droplets, which settle on the metal and 
then dry up, zinc chloride and sodium hydroxide 
will be alternately formed at each spot, and the 
zine hydroxide—although a secondary product 
will be formed very close to the surface itself. 
Thus the layer will possess at least some protec- 
tive properties. This explains why galvanised- 
iron buildings. erected near the sea (exposed 
intermittently to salt spray) may last reason- 
ably well, whereas sheets of the same galvanised- 
iron, if stacked before erection in a horizontal 
position on the sea-shore (one resting upon 
another, so that drops of considerable size may 
be entrapped between the sheets and remain 
there some time before they evaporate), may be 
found to be already rusty before they are erected. 
If a piece of metal is immersed in water under 
conditions of ‘ differential aeration ’’ (that is, 
with one part shielded from supplies of dissolved 
oxygen whilst the other part is exposed so that 
oxygen can be renewed freely to the surface), 
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corrosion will commence as usual at weak points 
in the primary skin; but the precipitated product 
will naturally be formed close to the surface at 
the ‘‘ well-aerated’’ part, and far from the 
surface at the ‘‘ badly-aerated’’ part. Thus 
there will be a general tendency for the weak 
points to heal up in the well-aerated parts, but 
for the breakdown to extend in the badly aerated 
parts. In due course anodic attack will cease 
at the former, and the cathodic reaction, which 
requires oxygen, will cease at the latter. In 
other words the well-aerated area will become, 
in general, cathodic, and the unaerated part 
will become, in general, anodic. But apparent 
exceptions to this rule are not infrequently met 
with. If there happens to be an exceptionally 
large defect in the skin in the aerated part, the 
rapid attack there starting may cause the 
precipitation to take place too far from the 
metal to heal the defect. The attack will then 
proceed all the more rapidly, because of the 
good supply of oxygen to the parts all around it. 
Conversely, if there is no sufficiently weak point 
on the screened area, no corrosion will arise 
there. On the contrary, it will be more immune 
than any other part of the specimen. 


Principle of Differential Aeration. 

It has long been known that the entry of 
certain foreign substances—such as sand, shells, 
sea-weed, wood or cotton-waste—into brass con- 
densers sometimes sets up marked corrosion, 
known as “‘ deposit attack,’’ at the points where 
they have lodged. Bengough and his colleagues 
succeeded in reproducing this attack on brass by 
immersing specimens of brass in sea-water in 
contact with foreign substances. The author 
later produced similar effects-—on brass and other 
metals—-by contact with glass. Where the sur- 
face was screened from oxygen by the glass, 
serious corrosion developed from such weak 
points as were present. Sometimes, however, 
when preparing specimens for exhibition pur- 
poses, attack failed to develop on the part 
screened by the glass. Such cases were infre. 
quent when the screened area was large, but be- 
came very common when the area was small (since 
the possibility that a screened portion will con- 
tain no natural weak point in the skin becomes 
greater as the area becomes smaller). This was 
noticed to be the case by Bannister during his 
measurements of the potential of iron under a 
rust blister. Similar lack of reproductivity has 
been noted by Bengough, Lee and Wormwell 
in their very accurate studies of zinc corrosion, 
and cannot possibly be attributed to fluctuations 
in the external conditions, which have been 
controlled most carefully during all their experi- 
ments. These investigators support their zinc 
specimens on three glass points, and in the more 
concentrated salt solutions (where the oxygen 
solubility is low) marked attack frequently 
occurs where the zinc rests on the glass. But 
the area screened is small, and the probability 
that it will not include a natural weak point 
cannot be neglected. Thus the holes do not 
always develop at the contact with the glass; and 
in those cases, where no hole appears, the area 
is particularly immune from attack, as would be 
expected. 

The differential aeration principle indicates 
why a plate of zine placed in a vertical position 
in a solution of sodium chloride remains quite 
unattacked on the ‘‘ well-aerated’’ zone just 
below the water-line, but suffers marked corro- 
sion a little lower down. But under conditions 
where the concentration of oxygen is fairly uni- 
form the water-line is found to be the weakest 
place in the skin. Probably along the water-line 
capillary influences cause the precipitation of 
hydroxide to occur at the water-air surface in- 
stead of at the metal-liquid surface. Thus those 
metals which, owing to a highly protective film, 
are attacked only slowly (so that the corrosion 
does not cause perceptible exhaustion of oxygen 
from the solution), are attacked preferentially at 
the water-line. Specimens of aluminium sheet, 
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for instance, placed vertically in sodium chloride 
solution, are attacked mainly along the water- 
line and at the cut edges, where the internal 
stresses left by the cutting process keep cracking 
the primary film. At most of the weak points 
far from the edges and water-line the aluminium 
hydroxide is precipitated so close to the metal as 
to repair the damage, and the hydroxide, being 
in optical contact with the metal, gives beautiful 
rings of interference tints, the colour sequence 
indicating that the thickness is greatest at the 
centre, the site of the weak point itself. 

In general, it may be said that, on an immersed 
specimen of fairly uniform composition, the 
places where the film is out of repair are the 
anodic spots, and those where it is in repair are 
the cathodic areas. This variation in the state 
of repair can be produced in many ways. The 
internal stresses left after cutting or bending, 
and the jagged edges left after certain forms of 
scratching, alike tend to keep the film in a bad 
state of repair, and accordingly corrosion usually 
starts at points where the metal has been cut, 
bent or scratched. But in studying this pheno- 
menon experimentally, one is much impressed by 
the manner in which the initial distribution of 
attack—determined by presence of cut edges, 
bends, jagged points, inclusions and cavities— 
gradually passes into a new distribution deter- 
mined by oxygen distribution, so that, where the 
mechanical treatment has not been too violent, 
mechanical effects soon come to be masked by 
the results of oxygen-distribution. Nor is this 
really surprising, since in the well-aerated por- 
tions the corrosion-products formed at the 
mechanically produced weak spots will usually be 
precipitated so close to the metal as to repair 
the damage. Thus, often when studying the 
effect of localised corrosion produced by bending 
or scratching, the differential aeration effect has 
obtruded itself in a way which has been, in point 
of fact, quite annoying. This has led to the con- 
clusion that, under “ service conditions,’’ where 
no special endeavour is made to keep oxygen 
concentration uniform, the differential aeration 
effect will frequently have a rather special im- 
portance. On the other hand, it is quite possible 
—as in the work of Bengough and his colleagues 
—to arrange, in the laboratory, conditions of 
uniform oxygen-access where differential aeration 
will play little or no part in the phenomena. 


Engineering and Chemical Aspects Differ. 
Clearly, however, mechanical considerations 
will determine the distribution of electrochemical 
attack under conditions of service where the 
mechanical damage to the skin at any point is 
constantly renewed. Thus, if at any point the 
skin is continually removed by mechanical abra- 
sion, or broken by alternating bending stresses 
applied to the metai, or pulled away by capillary 
action (as may possibly occur when bubbles im- 
pinge on to the metallic surface, dragging away 
the skin as they leave the surface once more), 
anodic attack will remain localised at that point. 
Thus one gets a series of phenomena in which 
mechanical and chemical action combine to pro- 
duce rapid corrosion. A specially important 
example is that of corrosion fatigue in which the 
two destructive influences (mechanical stresses 
and chemical corrosion) produce, when acting 
simultaneously, a destructive effect tar greater 
than either could produce when acting alone. 
Likewise there are numerous cases known where 
mechanical erosion combined with chemical attack 
produces very serious damage. Unfortunately, in 
such cases the engineer usually attributes the 
effect to mechanical erosion, and the chemist to 
chemical corrosion—each prefers to attribute the 
failure to the influence with which he is familiar. 
In a sense both disputants are right, for the 
mechanical influences play an essential part in 
the continuous removal of the protective skin, 
thus allowing the chemical or electrochemical 
attack to continue. Evidently there is both a 
mechanical and chemical aspect of the process. 
But as long as the engineer insists on ignoring 
the chemical side, and the chemist the mechanical 


FOUNDRY TRADE JOURNAL. 


side, so long will the complete understanding of 
these cases be impossible. It is necessary for the 
engineer to become more cognisant with chemical 
and electrochemical phenomena—and the chemist 
with the effect of stresses—than is at present the 
case. 

Possibly in the near future scientific researches 
will indicate the manner in which many of the 
practical problems of corrosion could be solved. 
But it is to be feared that any success achieved 
in the researches—however complete—will not in 
itself prevent the recurrence of corrosion troubles. 
For chemistry is so much neglected in the en- 
gineer’s training to-day that the correct applica- 
tion of the results, when obtained, may be 
deferred indefinitely. The difficulties of forcing 
an increasing number of new subjects into the 
curriculum are fully appreciated," but they do 
not afford «a justification for the neglect of 
chemistry by engineers at a time when chemical 
problems are assuming—for engineers—a grow- 
ing importance. No doubt similar difficulties, 
arising from lack of collaboration and mutual 
confidence between engineers and chemists, are 
being experienced in other countries besides 
Britain, although much of the work carried out 
in the Eidgenéssische Technische Hochschule 
would seem to suggest that such co-operation is 
not impossible. One of the many advantages of a 
meeting like the present is that it enables per- 
sons of different nationalities to exchange ideas 
as to the manner in which such difficulties can 
hest be overcome. 


Flotation of Graphite in Cast Iron.* 


By A. L. Norsury, D.Sc., and C. Rowtey. 


Variation in Total Carbon Content in Pig-Iron. 

It is common knowledge that graphite, or 
‘** kish,”’ rises to the surface of ladles of molten 
metal in the case of high total carbon, hyper- 
eutectic irons, but it is probably not so generally 
recognised that graphite can float upwards in the 
partly solidified metal in the case, for example, 
of relatively low total carbon cast irons of the 
evlinder type, which contain as little as 3.3 per 
cent. total carbon and 1.5 per cent. silicon; that 
is to say, which contain much less carbon than 
the eutectic composition and which have, conse- 
quently, a longer freezing range. 

Analyses of the total carbon contents of grey 
pig-irons at various points from the top to the 
hottom of the face of the fractured pig show 
that the graphite does float upwards as the pig 
solidifies. In the case of a No. 1 pig it was 
found that the total carbon content was as much 
as 0.27 per cent. higher at the top than at the 
bottom of the pig. The difference was less in 
grey pigs of closer fracture and was nil in the 
case of a slightly mottled pig. The actual figures 
showing the variations of total carbon from top 
to bottom of the pig, in the case of a series of 
pig-irons, are shown in Fig. 1. The numbering 
given to the fractures varies somewhat between 
different pig-iron manufacturers, but the type of 
fracture is indicated in Fig. 1 by shading. The 
darker (coarser) fracture of the No. 1 pig is 
indicated by the darker shading and the lighter 
(closer) fracture of the cylinder and mottled pigs 
is left vnshaded. The pig-irons in question were 
made in a small, slowly-driven blast furnace. 
They contained 1.50 per cent., 2.40 per cent., 
1.66 per cent., 1.70 per cent. and 1.50 per cent. 
silicon respectively in the order shown in Fig. 1, 
and also contained about 2.0 per cent. man- 
ganese, 0.06 per cent. sulphur and 0.7 per cent. 
phosphorus. 

The above results, incidentally, have a bearing 
on the question of whether primary graphite in 
grey iron is deposited direct from the melt or 
whether it is a decomposition product of solidified 
white iron. The results seem to support the 
modern view that the graphite is deposited direct 
from the melt. 


* From the latest 


B.C.LR.A. Bulletin,” July .ssue. 


SEPTEMBER 24, 1931. 


Methods of Drilling Pigs for Analysis. 


The results in Fig. 1 show that care must be 
taken in drilling a pig-iron for a total carbon 
unalysis if a representative sample is to be ob- 
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tained. The three chief methods of drilling a 
pig-iron for analysis are shown in Fig. 2, and the 
total carbon contents obtained from these three 
methods on the above series of pig-irons are 
also given in Fig. 2. For these determinations 
each pig was drilled by the three methods on 
adjacent sections, each about half an inch thick. 
A half-inch diameter drill was used. The results 
on each pig from the three different methods of 
drilling are in all cases the same within the limits 
of analytical error (maximum + 0.02 per cent. 
total carbon) with the exception of those from 
method (b) on No. 1 pig and those from method 
(ec) on No. 4 pig. A comparison with the results 
shown in Fig. 1 shows that these differences are 
not a result of variation in the method of drill- 
ing, but are probably due to variations in the 
total carbon content of a given pig from one 
vertical section to another. It may be pointed 
out that in the above tests the drilling of the 
pigs was carried out with great care; that is to 
say, in the case of methods (4) and (c) care was 
taken to drill the holes to exactly the same depth 
(i-in.). It is evident, however, in view of the 


| Method of Sampling. 
| | 


Fracture of 


Pig Iron. | A. B. c. 
Per cent. | Per cent. | Per cent. 
No. 1 .. eof 3.73 | 3.89 3.74 
No. 3 B48 3.45 3.48 
No. 4 ‘ wal 3.48 3.51 3.35 
Cylinder... 3.33 | 3.3% | 3.26 


A B Cc 
LJ 
Fig. 2.—Totat Carson CONTENTS OBTAINED FROM 
Turee MetHovs or SaMpLinG 


results shown in Fig. 1, that methods ()) and 
(c) are liable to give incorrect samples if the 
holes at the top and the bottom of the pig are 
not drilled to the same depth. Method (a), conse- 
quently, appears to be the most reliable and is 
the one adopted by the B.C.I.R.A. The main 
objections offered by some laboratories against 
method (a) are that the top and bottom surfaces 
of the pig must be cleaned up (usually by grind- 
ing) in order to remove the particles of sand 
adhering to the pig surface, and the drilling 
takes a longer time. 
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Trade Talk. 


Messrs. Craven Bros. (Mancuester), 
have booked a contract for machine tools for Russia 
amounting to about £250,000. 

He ELLERMAN LINER “ City of Madras,’’ built 
by Messrs. Palmers Shipbuilding & Iron Company, 
Limited, Jarrow-on-Tyne, in 1903, has been sold to 
[Italian shipbreakers. 

Messrs. Dorman, Lonc & Company, LimiTeED, 
Middlesbrough, are reported to be interested in the 
project to build a new bridge across Auckland 
Harbour, New Zealand, 

THE Furness SHIPBUILDING Company, LIMITED, 
Haverton Hill-on-Tees, has received an order for 
two cargo vessels of 5,000 tons each for a Conti- 
nental firm of shipowners. The keels are to be laid 
immediately. 

A SETTLEMENT HAS BEEN REACHED at the Acklam 
Foundry, Middlesbrough, of Messrs. James & 
Ronald Ritchie, Limited, in regard to a wages dis- 
pute which has laid the foundry idle for six weeks. 
Several orders had to be cancelled. About 200 men 
were affected. 

A NATIONAL CONFERENCE on works management, 


organised by the British Works Management 
Association, will be held at the Hotel Rubens. 
London, S.W.1, on October 2. The principal 


speakers include Mr. E. J. Fox, managing director 
ot the Stanton Ironworks Company, Limited, and 
Mr. G. E. Rowland, chairman of Agricultural and 
General Engineers, Limited. 

THE pirectors of the English Steel Corporation, 
Limited, have decided to reduce their fees by 50 
per cent. from November 1, and the salaries of 
officials by amounts varying from 5 per cent. to 
10 per cent. In a circular which has been issued 
the directors state that they have been compelled 
to consider the reduction of salaries owing to the 
present depressed state of industry. 

THe GERMAN State Rattways have announced a 
reduction of 25 per cent. in fares for trade buyers 
travelling to the British Industries Fair in London 
and Birmingham next February. Leading Swedish 
and Finnish shipping companies have also announced 
reduced fares. The British Foreign Office has 
again agreed to grant free visas to trade buyers 
coming to Britain for the fair, and arrangements 
are being made by the Department of Overseas 
Trade to make all travel concessions widely known. 

EIGHT STEEL CASTINGS, weighing approximately 
280 tons, and comprising the stern, frame and shaft 
brackets for the new Cunard liner now under con- 
struction at Clydebank. will travel by special 
L.N.E.R. train on Sunday, September 27, from 
the works of the Darlington Forge, Limited, to the 
Haverton Hill-on-Tees yard of the Furness Ship- 
building Company, Limited, for shipment to the 
Clyde. Their abnormal dimensions will necessitate 
special loading arrangements and the use of the 
opposite and adjoining lines throughout the journey. 

STERLING FounpDRy, SpeciaLtres, Liuirep, of Bed- 
ford. have secured the contract for the whole of 
the moulding boxes and special core irons for the 
Stanton Ironworks Company’s new continuous- 
pouring plant at Holwell. The boxes will be made 
from a new special rolled-steel section, which the 
Sterling Company have recently developed for the 
larger sizes of steel boxes. The Sterling moulding- 
box department has been very busy for some months 
past. They recently supplied the complete box 
equipment for the Vickers-Armstrong foundry at 
Barrow, and among other orders at present in 
hand is one for 1,000 pairs of boxes for Thomas L. 
Hale, Limited, of Tipton. 


Obituary. 


Wuitsr watkinc along the LL.M. & S. line on 
his way home, Mr. Thomas Bernard. works manager 
to James Dougall & Sons, Limited, Bonnyside Fire- 
brick Works, Bonnybridge. was fatally injured by 
a goods train. 

Srr Jonn LarkrneG, controlling director of A. & 
R. Brown, Limited, engineers and brassfounders, 
Liverpool. died recently, at the age of 74. He 
was a director of other engineering concerns and 
was a weil-known philanthropist. 

THERE WAS a large and representative attendance 
at the funeral, at Gateshead-on-Tyne, of Mr. 
Frederick Sanderson, the death of whom occurred 
ou September 4. The Institute of British Foundry- 
men was represented by Messrs. F. Allan (Presi- 
dent of the Newcastle Branch), Colin Gresty, R. 
Smith, J. Smith, F. Robson and T. Eckford. 
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Personal. 


Mr. E. N. Hicuton has been appointed repre- 
sentative in charge of the Newcastle office of Messrs. 
Dorman, Long & Company, Limited. 

Mr. J. F. I. THomas, who was until recently with 
Messrs. Vickers, Limited, has been elected to the 
board of British Jeffrey-Diamond, Limited, Wake- 
field, as co-managing director. 

Mr. C. V. Crasrree has been appointed a local 


director of Messrs. Hadfields, Limited, Sheffield, 
on taking over the duties of works manager in 
succession to Mr. Arthur Skinner, who has just 
retired. 

Mr. THomas Preston, chief cashier of Mitchell, 
Russell & Company. Limited, Chattan Foundry, 
Bonnybridge, has been presented by the directors, 


staff and employees with gifts to mark the occasion 
of his marriage. 

Mr. AtrrRep Roesuck has been appointed a direc- 
tor of Messrs. Hadfields, Limited, Sheffield, and 
will take over the managerial duties hitherto per- 
formed by Mr. J. P. Crosbie, who retires, but 
retains his seat on the board. Mr. Roebuck has 
been a local director of the company for some years. 

Mr. A. L. Key has taken up the position of 
foundry manager to James Hodgkinson (Salford), 


Limited, Pendleton, Manchester, the well-known 
manufacturers of mechanical stokers. Mr. Key 
was foundry manager to Messrs. Ruston & 
Hornsby, Limited, Grantham, and for several 


years previously held a similar position at that 
company’s Stockport works. He is a Past-President 
of the Lancashire Branch of the Institute of British 
Foundrymen. 

Mr. R. J. Warker has been elected to succeed 
the late Mr. S. F. Prest as chairman of the 
Parsons Marine Steam Turbine Company, Limited, 
in addition to his position of managing director. 
Mr. Walker has been associated with the company 
for 32 years, joining Sir Charles A. Parsons in 
1899. For 25 years he was joint managing director 
with the late Sir Charles Parsons, and in March 
this year was appointed vice-chairman and manag- 
ing director. He is a Vice-President of the Insti- 
tution of Naval Architects and a Fellow of the 
North-East Institution of Engineers and Ship- 
builders, besides being a member of several tech- 
nical societies. He is President for 1931 of the 
North-East Coast Engineering Employers’ Asso- 
ciation. 

Wills. 
of Sheffield, 


Sypney, J. J., steel manu- 
facturer 

Witkrinson, of Sutton Coldfield, 
and of Newchurch, Burton-on-Trent, 
retired metal roller 

Longs, S. O., managing director of ‘Lones, 
Vernon & Holden, Limited, iron 
makers and founders, Smethwick...... 

Tonks, W., of Samuel Tonks & Sons, 
Limited, brassfounders, Wolverhamp- 
ton ... £8,532 

Hotcrort, H., ‘chairman of “Thomas Hol- 
croft & Sons. Limited, brass and iron 
founders, of Ettingshall 

CLose, C., governing director of Whit- 
ley Partners. Limited, valve makers 
and founders, Leeds 

SrEvENson, of Newcastle- upon- 
Tyne, chairman and joint managing 
director of Messrs. R. Hood Haggie 
& Son, Limited. 2 

Prest, S. F., chairman of Messrs. Par- 
sons’ Marine Steam Turbine Com- 
pany, Limited, and of Messrs. C. / 
Parsons & Company, Limited 


£17,708 


£40,322 


£5,217 


£21,961 


£74,636 


£161,323 


Company Meeting. 


Neepsend Steel & Tool Corporation, Limitec.— 
Mr. 8S. C. Goopwry (the chairman) presided at 
the annual meeting of the Neepsend Steel & Tool 
Corporation, Limited, held in Sheffield recently. 
In moving the adoption of the report and balance. 
sheet, which disclosed a profit for the year of 
£25,795, the chairman said that trade conditions 
were extremely bad and he doubted if, at the present 
time, they were working at a profit. They had con- 
tinued their policy of bringing the plant and machin- 
ery up to the highest efficiency, and during the last 
12 months had made excellent progress in this 
direction. He felt confident that when trade took a 
favourable turn the company would be in a position 
to take full advantage of it 
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Contracts Open. 


Aspull, near Wigan, 
water mains, 
H. B. Ward, 
(Fee £2 2s., 


September 28.—Cast-iron 
for the Urban District Council. Mr. 

26, North John Street, Liverpool. 
returnable. ) 


Bedworth, September 28.—Electrically-operated 
centrifugal pump, etc., for the Bedworth Urban 
District Council. Mr. H. W. Growther-Green, 
Council Offices, Bedworth. (Fee £1 1s., returnable.) 

Cairo, November 11.—Boilers, machine tools, 
Decauville railways and trolley trucks, for the 


Egyptian Ministry of the Interior. The Department 
of Overseas Trade. (Reference A.X. 11,091.) 

London, S.W., September 29.—Steel material, for 
the Madras and Southern Mahratta Railway Com- 
pany, Limited. The Company’s Offices, 25, Buck- 
ingham Palace Road, Westminster, S.W.1. (Fee 
£1 1s., non-returnable.) 

London, W., October 1.—Zinc, antimony, copper, 
brass sheet, tubes, steel bolts, nuts, rivets, fishplates, 
bolts and nuts, etc., for the Great Western Railway 
Company. The Stores Superintendent, Swindon. 

London, S.W., October 15.—Six vertical high- 
compression heavy-fuel-oil engines, with centrifugal 
pumps, ete., for the Metropolitan Water Board. The 
Offices of the Board, Chief Engineer’s Department, 
173, Rosebery Avenue, E.C.1. 

Singapore, October 19.—Malleable-iron pipe fittings, 
etc., for the Singapore Municipality Water Depart- 
ment. The Department of Overseas Trade. (Refer- 
ence G.X. 10,679.) 

Singapore.—Galvanised-i -iron fittings, 
galvanised wrought-iron pipes, 


cast-iron and 
for the Singapore 


Municipality. The Department of Overseas Trade. 
(Reference G.X. 10,721.) 
Tahta, Egypt, November 11.—Electric power 


station distribution system and waterworks plant, 
for the Ministry of the Interior, Cairo. The Depart- 
ment of Overseas Trade. (Reference A.X. 11,093.) 

Wellington.—Electrically-heated annealing furnace 
for turbine buckets, for the Public Works Depart- 
ment, Wellington. The Department of Overseas 
Trade. (Reference A. 11,090.) 

Wolverhampton, October 18.—Four sets of sludge 
pumps and one centrifugal pump, electrically driven, 
for the Corporation. Messrs. Dodd & Watson, 
Wellington House, Bennetts Hill, Birmingham. (Fee 
£2, returnable.) 


Reports and Dividends. 


Bengal iron Company, Limited.—The dividend on 
the preference shares due in October will not be 

aid. 

British Insulated Cables, Limited.—The directors 
announce an interim dividend of 1s. per share, the 
same as a year ago. 

Thos. Firth & John Brown, Limited.—The direc- 
tors do not recommend the payment of an interim 
dividend on the preference shares. 

R. & W. Hawthorn, Leslie & Company, Limited. 
—Profit, £35,398; brought in, £18,606; dividend of 
5 per cent.; carried forward, £18,176. 

British Aluminium Company,  Limited.—The 
directors have decided to await the full year’s trading 
results before consideration of the payment of a 
dividend upon the ordinary share capital. 

J. Brockhouse & Company, Limited.—Profit, 
£5,504; brought in, £11,399; from reserve, £10,000; 
preference distribution, £883; ordinary dividend of 
6 per cent., £13,252; carried forward, £12,767. 


Iron and Steel Output in August. 


The National Federation of Iron and Steel 
Manufacturers report that the number of blast 
furnaces in operation at the end of August was 
6+; 6 furnaces having been blown out during 
the month. Production of pig-iron during that 
month amounted to 275,700 tons, compared with 
217,000 tons last July and 416,700 tons in 
August, 1930. The production included 58,400 
tons of hematite, 104,600 tons of basic, 89,900 
tons of foundry and 13,200 tons of forge iron. 
The August output of steel ingots and castings 
amounted to 357,300 tons, compared with 
428,700 tons last July and 451,300 tons in 
August, 1930. 
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Raw Material Markets. 


It is too early yet to judge the effect on the 
iron, steel and fuel markets of the international 
developments of the past week. It is generally 
expected that the departure from the gold standard 
will impart a stimulus to these industries, by stimu- 
lating the export of coal owing to the lower value 
of sterling on the one hand, and by tending to re- 
duce imports of iron and steel on the other. So far 
the markets do not show much change, but more 
activity is to be expected later on. 


. 
Pig-lron. 

MIDDLESBROUGH.—The position in the Cleve- 
land iron market has shown an improvement during 
the past week. The demand is now in excess of the 
current production, and reductions have been made 
in the total of unsold iron, stocks of which, it is 
stated, are now some 10,000 tons lower than they 
were at the beginning of the year. Although there 
has been no increase in deliveries to Scotland, the 


Cleveland . position on that market is fairly well 
maintained, when consideration is taken of the 
depressed state of industry there. Local consump- 
tion has shown an improvement recently, the 
foundries being better supplied with work. Although 
purchasers are unwilling to commit themselves 


heavily, small buying has been on the increase. 
Prices are maintained. No. 1 Cleveland foundry iron 
is quoted at 61s. per ton, No. 3 Cleveland G.M.B. at 
58s. 6d., No. 4 foundry at 57s. 6d., and No. 4 forge 
at 57s, per ton. 

Prices of East Coast hematite are showing a 
tendency to sag, partly because of the presence of 
Jarge stocks and partly because of the continued lack 
of new orders. There are now only four hematite 
furnaces operating in the Cleveland district, as 
Messrs. Gjers, Mills & Company, Limited, who own 
five furnaces at their Ayresome works, have now 
closed down the last two. The hematite market on 
the West Coast is in relatively the same position, 
although the outlook has improved somewhat now 
that the Workington steel plant has resumed rolling 
operations, having received several large orders 
from the Dominions. There has been no alteration 
in prices. 

LANCASHIRE.—There has been no improvement 
in the pig-iron market in this area, many buyers 
being attracted by the large quantities of cheap scrap 
now on offer. Textile machinery makers are badly 
hit by the depression, for, in these days of economy, 
only the most enterprising firms have the courage 
to spend money on new plant. Consequently. there 
seems no prospect) of any early improvement in the 
consumption of pig-iron in this district. For delivery 
to users in the Manchester price zone, Staffordshire, 
Derbyshire and North-East Coast brands of No. : 
iron continue at 67s. per ton, with Northamptonshire 
foundry iron at 65s. 6d., Derbyshire forge at 62s.. 


Scottish No. 3 at 86s. and West Coast hematite 
iron at about 80s. 6d. per ton. 
MIDLANDS.—The demand remains limited, the 


few contracts that are offered being mostly taken 
by local makers of pig-iron, as the foreign material 
is uncompetitive, and Cleveland iron, for price 
reasons, is rarely used, except for special jobs. 
Buyers are still inclined to curtail their expenditure 
as much as possible. For delivery to Birmingham 
and Black Country stations, the ironmasters continue 
to quote 62s. 6d. for Northants No. 3 and 66s. for 


Derbyshire, North Staffordshire and Lincolnshire 
No. 3. 
SCOTLAND.—There has been no improvement in 


the consumption, such as is expected at this season 
of the year. Conditions in the shipbuilding industry 
remain unsatisfactory, while foreign iron is still 
available at a very low price. The main topic of 
interest on the Glasgow Exchange is the likelihood 
of a tariff; for, if one were imposed on imports 
of foreign iron, it would give a considerable impetus 
to the home industry. Scottish No. 3 foundry is 
still quoted at 69s. 6d. per ton f.o.t. furnaces. 
Middlesbrough No. 3 is at 57s. 6d. at Grangemouth. 


Coke. 


There is very little movement in the coke markets. 
which generally remain dull in sympathy with the 
iron and steel trades. Durham furnace coke de- 
livered Middlesbrough is quoted at 15s., but this is 
a figure which sellers have had difficulty in main- 
taining. The quotation at ovens is around 13s., with 


foundry qualities at 13s. to 14s. Best qualities of 
Durham foundry coke are being delivered in the 
Birmingham area at 37s. 6d. and upwards, with 
secondary grades at about 35s. Welsh foundry coke 
prices vary widely according to analyses, being 
quoted at 30s, to 42s. 6d. delivered Birmingham. 
Yorkshire furnace coke has been quoted as low as 
10s. on rail at ovens, with some makers asking 11s. 


Steel. 


Business remains scarce in the finished-steel indus- 
try, particularly in the heavy section, where the 
mills are still unable to find regular employment. 
Present indications are rather discouraging. The 
semi-finished steel market is fluctuating considerably, 
on receipt of the rumours as to the institution of 
tariffs. Continental sheet bars are being bought only 
for immediate delivery, and the demand has turned 
more in the direction of blooms and billets. Few 
of the finishing works are able to take regular 
deliveries. 


Scrap. 

Prices are mostly nominal in the Cleveland scrap- 
iron market, as business is very scarce. The major 
locak consumers are not at present taking deliveries, 
but it is understood that they will accept consign- 
ments again next month. Prices are unaltered. 
Cast-iron scrap remains at 40s., and good machinery 
quality at) 42s. per ton. The Midlands market con- 
tinues to be short of orders, particularly in the 
heavy steel scrap section. The foundries continue 
to buy only for their immediate requirements. Heavy 
cast-iron machinery scrap in cupola sizes is meeting 
some demand at 45s. to 47s. 6d. delivered, while 
light cast iron remains at 37s. 6d. delivered. The 
South Wales market is very slack. In Scotland, the 
turnover remains very limited, many of the furnaces 
now being idle. Cast-iron machinery scrap, in pieces 
not exceeding 1 cwt.. has fallen to 45s. to 46s. 6d. 
per ton, while ordinary cast iron ta the same speci- 
fication remains at 40s. to 41s. 3d. 


Metals. 


Copper.—A change in the market took place on 
Monday, following the financial disturbances of the 
week-end. and the price of cash copper rose to 
£32 15s., compared with Friday’s low record of 
£27 13s. 9d. Some misgiving followed on Tuesday 
morning, particularly in view of the large quanti- 
ties on the market, and the price fell to £30 10s., 
but sales were negotiated on Wednesday at 
£32 7s. 6d. There are large stocks now held in 
England, and after these are exhausted, a further 
rise may be expected. 

Closing quotations :— 

Cash.—Thursday, £28 3s. 9d. to £28 5s.; Friday, 
£27 13s. 9d. to £27 15s.; Monday, £32 lis. to 
£32 17s. 6d.; Tuesday, £30 10s. to £30 lis. ; 
Wednesday, £32 7s. 6d. to £32 10s. 

Three Months. — Thursday, £28 3s. 9d. to 
£28 5s.; Friday, £28 8s. 9d. to £28 10s.; Monday, 
£33 10s. to £33 12s. 6d.; Tuesday, £31 5s. to 
£31 10s.; Wednesday, £33 5s. to £52 7s. 6d. 


Tin.—The official quotation for this metal was 
marked up to £118 15s. on Monday. an increase of 
£7 15s. over the week-end, but it lost ground on 
Tuesday, owing to the multiplicity of sellers, closing 
at £117 17s. 6d. The two-day meeting of the Inter- 
national Tin Committee, held at Paris, under the 
chairmanship of Sir John Campbell, was concluded 
on Tuesday afternoon, the official monthly state- 
ment being published at once. Exports made by 
the cartel during August amounted to 10,277 tons, 
against July’s figure of 9,790 tons, and a quota of 
8,841 tons. Delegates from the uncontrolled area 
of the Malay States submitted that production was 
now limited to 40 per cent. of capacity, and that 
a further limitation would be secured. The next 
monthly meeting will be held on October 21 in 
London. With regard to the general position, it 
remains to be seen whether the jettisoning of the 
gold standard will have, indirectly, any effect upon 
consumption, an improvement of which holds out 
the only real relief that tin can expect. 
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Official closing prices :— 

Cash.--Thursday, £111 10s. to £111 12s. 6d.; 
Friday, £111 to £111 2s. 6d.; Monday, £118 15s, 
to £119: Tuesday, £117 17s. 6d. to £118; Wednes- 
day. £119 17s. 6d. to £120. 

Three Months.—Thursday, £114 to £114 2s. 6d.; 
Friday, £113 10s. to £113 12s. 6d.; Monday, 
£121 5s. to £121 10s.; Tuesday, £120 10s. to 
£120 12s. 6d. ; Wednesday, £122 15s. to £122 17s. 6d. 


Spelter.—The outlook for spelter has shown con- 
siderable improvement. Quotations rose on Mon- 
day to £11 15s., and Wednesday’s quotation was up 
to £12 12s. 6d. There are indications that this meta] 
is now being strongly held. in spite of the fact that 
the existence of large stocks here will preclude any 
further rise in value for some time. Detailed 
figures of the world’s output during July have now 
been made available. The United States. Canada, 
Poland and Rhodesia have each shown a noticeable 
decline in output (in the case of the U.S.A., over 
2,000 short tons), while the total of the world’s 
production has shown a decrease of 4.500 short tons 
compared with the figures for June. Thus, there 
was a decline in output even before the pool’s re- 
striction scheme was put into operation in August. 
This drop in output marks a step forward towards 
a balance between production and consumption, 
but the latter can only be finally achieved by a far 
heavier demand than at present. 

Daily fluctuations :— 

Ordinary.—Thursday, £10 6s. 
£10 7s. 6d.; Monday, £11 15s. ; 
Wednesday, £12 12s. 6d. 


Lead.—Strong support has been forthcoming for 
this metal. Quite a number of purchases by impor- 
tant consumers have been recorded recently, while 
Russia, in particular, has been a large buyer, 
having to secure her supplies before ice closes the 
Soviet ports. There have been rumours that an 
attempt is being made by the United Kingdom 
Lead Manufacturers’ Association to secure an agree- 
ment with regard to the sale of foreign pipes and 
sheets in the United Kingdom. Such speculations 
appear to be substantiated by the fact that the prices 
of Belgian pipes and sheets for export to Great 
Britain have been recently increased. It seems 
probable that the fall in the value of sterling abroad 
will also assist towards the prevention of foreign 
price-cutting in our own markets. 


3d.; Friday, 
Tuesday. £12 5s. ; 


The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday. £10 8s, 9d.; 
Friday, £10 13s. 9d.; Monday, “£12 12s. 6d.; Tues- 
day, £12 15s.; Wednesday. £13 5s. 


Catalogues Received. 


Cement.—The Ketton Portland Cement Com- 
pany, Limited, Albion Works, Sheffield, has sent 
us a 32-page well-illustrated catalogue. The 
introduction, giving something of the history of 
Ketton, is particularly interesting. Certified re- 
ports from consultants of international reputa- 
tion constitute unimpeachable technical evidence, 
whilst in the production the camera has been 
used to good purpose. As a technical brochure, 
this one stands particularly high. 


Steel Flooring.—Whilst founders are still 
dabbling with the incorporation of cast iron in 
roads, Messrs. Joseph Sankey & Sons, Limited, 
of Hadley Castle Works, Wellington, Shropshire, 
have a steel flooring which can institute competi- 
tion. Actually, up to now it has been used for 
factory flooring, especially the foundry depart- 
ments. This flooring, which is described in a 
well-illustrated folder, consists of square pressed- 
steel plates which carry a series of concentric 
stiffening rings and having the angles sheared 
off. Four such plates are held together at the 
corners by a_ pair of pressed-steel members, 
secured by a nut and bolt or by a rivet. Now 
that so many foundries are eliminating the sand 
floor, we suggest that they should make them- 
selves familiar with this novel and utilitarian 
system. We think that instead of issuing a 
folder, the matter would be better presented in 
the form of a brochure. Folders seem more suit- 
able for material one might order at any time, 
whilst brochures are meant to be filed for refer- 
ence at the appropriate time. 


| 


6d. 
15s. 
dnes- 


6d. 
nday, 
Ss. to 
6d. 
con- 
Mon- 
is up 
metal 
that 
any 
ailed 
now 
nada, 
eable 
over 
tons 
there 
re- 
gust. 
vards 
ition, 
a far 


iday, 
OS. ; 


for 
npor- 
while 
ayer, 
; the 
t an 
rdom 
gree- 
and 
tions 
rices 
eems 
road 
reign 


9d.: 
[ues- 


sent 

The 
‘vy of 
d re- 
yuta- 
ance, 
been 
ure, 


still 
n in 
ited, 
hire, 
peti- 
1 for 
part- 
in a 
ssed- 
ntric 
ared 
, the 
bers, 
Now 
sand 
hem- 


ig a 
d in 
suit- 
‘ime, 
efer- 


SEPTEMBER 24, 1931. FOUNDRY TRADE JOURNAL. 13 


Marine Castings 


are well and truly cast in aluminium 
alloy. The designer is satisfied that 
dragging weight has been minimised 
and that all needs for strength have 
been met. In aluminium, the 
founder has a metal easy to cast, and 
light enough to simplify transport and 
handling. 


Thornycroft motor torpedo boat i ht A 
for the Siamese Navy ; marine 


engine castings in aluminium alloy. 


Our Book.et “ Aluminium in Marine THE BRITISH CO. LTD. 
° ” ALUMINIUM PRODUCERS, ADELAIDE HOUSE. LONDON, ECA 
Construction”? WILL BE SENT ON REQUEST. Telephones: MANSION HOUSE Telegrams: CRYOLITE, BILGATE 


F.T.J. 24.9.31. 


Quick and Correct Service. 


ROPES ror CORE anp PACKING PURPOSES 


We hold the largest stock, and as the pioneer makers of, and 
introducing into this country the now generally used Double-twisted 
Straw Ropes, as well as Wood Wool Ropes, and with 40 years of 
reputation and experience, we are not likely to be out-distanced. 

When the lesson has been learnt :—“ that ropes offered cheaper 

ours are unreliable,” our old customers come back again. 


WILLIAM OLSEN, LTD., Stree HULL. 


CAST IRON FLANGED PIPES 
2in—12in. & CONNECTIONS. 024 india 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, 
= Telephone: 3852 (2 Lines). MIDDLESBROUGH. _ Telegrams: “Ritchie, Middlesbrough.” 
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Standard cash 
Three months 
Electrolytic 
Tough 
Best selected 
Sheets 
India 
Wire bars .. 
Do., November . 
Do., December 
Ingot bars . 
H.C. wire rods... 
teal Off. av. cash, August 
5 Do., 3 mths., August 
Do., 
1 Do., Electro, August 
Do., B.S., August 


Do., wire bars, Avgust.. 


Solid drawn tubes 


Brazed tubes 

Wire 
BRASS. 
3 } Solid drawn tubes 

J Brazed tubes 

iid Rods, drawn 


Rods, extd. or rlld. 
Sheets to 10 w.g. 
Wire 
Rolled metal 
Yellow metal rods 
. Do. 4 x 4 Squares 
Do. 4 x 3 Sheets 


Sttlmnt., August .. 


TIN. 
Standard cash 11917 6 
Three months 122 15 0 
English 121 10 O 
Bars. . 123 10 O 
Straits 12510 0 
Australian .. 123 15 O 
Eastern 124 7 6 
Banca ee 128 0 0 
Off. av. cash, August 11419 13 
Do., 3 mths., August 117 9 44 
Do., Sttlmt., August 11419 
SPELTER. 
Ordinary .. 12 12 6 
Remelted 11 5 
Hard io «= 
Electro 99.9 ae MR 6 
English ee 1215 0 
India 12 0 0 
— Zinc dust 22 0 0 
Zinc ashes .. 215 0 
Off. aver., August. . 1114 7 
Aver. spot, August 11 8 9} 
LEAD. 
Soft foreign ppt. 13.5 O 
English .. 1415 0 
Off. average, August.. 1119 43 
Average spot, August 11 18 105 
ZINC SHEETS, &c. 
Zinc sheets, English -- 20 0 0 
Do., V.M. ex-whf. eo WM O 
Rods 2400 
Boiler plates 15 0 0 
Battery plates 1615 0 
ANTIMONY. 
Special brand, 34 0 «0 
inese oe 24 00 
Crude 19 10 O 
QUICKSILVER. 
Quicksilver 1415 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 

25% 
45/50% 
15% 16 2 6 

Ferro-vanadium— 
35/50% .. 12/8 lb 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 
70/75% c. free 
Ferro-titanium— 


. 4/2 lb. Mo. 


23/25% carbon-free 94d. Ib. 
Ferro-phosphorus, 20/25% .. 10 0 
Ferro-tungsten— 

80/85% .. 1/8} Ib. 
Tungsten metal powder— 

98 /99% 1/113 Ib. 
Ferro-chrome— 

2/4% car. . oe 427 2 G 

4/6% car. .. oo 

6/8% car. .. -. £2010 O 

8/10% car... £99 10 
Ferro-chrome— 

Max. 2%, car. £29 5 O 

Max. 1% car. £33 12 ¢ 

Max. 0.70% car. .. £34 10 

70%, carbon-free . 93d. lb 
Nickel—99% . . £175 0 0 
Ferro-cobalt .. 7/6 
Aluminium 98/99% . . £85 0 0 


Metallic chromium— 
Ferro- manganese (net). 
76 /80% 3 s008se £10 15 Oto £11 
76 /80% Zo packed£11 15 0 to £12 
76/80% export (nom.) £ 9 
Metallic manganese— 
94/96% carbon-free 1/3 Ib. 
Per ton unless otherwise stated. 


5 0 
5 0 
0 0 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per |b. net, d/d buyers’ works. 
Extras— 

Rounds and —— 3 in. 


and over 4d. lb. 
Rounds and ‘squares, under 

3 in. to } in. ; 3d. Ib. 
Do., under } in. to {% in.. 1/- lb. 
Flats, in. }in. to under 

.. 3d. Ib. 
Do., under 3 in. x } in. 1/- |b. 
Bevels of approved sizes 

and sections 6d. Ib 


Bars cut to length, 10% extra. 


SCRAP. 

South Wales— Z£ead. £4. d. 
Heavy steel 117 Oto 118 0 
Bundled steel and 

shrngs. .. 112 Otol 16 0 
Mixed iron and 

steel 112 Otol 13 6 
Heavy castiron 2 0 Oto2 | 6 
Good machinery for 

foundries 8865 @ 

Cleveland— 

Heavy steel 117 6 
Steel turnings 15 0 
Cast-iron borings .. « 120 
Heavy forge es 
piling scrap .. 226 
Cast-iron scrap 2 0 Oto2 2 0 

Midlands— 

Light cast-iron scrap 117 6 
Heavy wrought .. 
Steel turnings, f.o.r. 014 6 

Scotland— 

Heavy steel 
Ordinary cast iron 200 
Cast-iron borings .. « 2386 
Wrought-iron piling 22 6 
Heavy machinery . 2 5 0 
London—Merchants’ buying prices 
delivered yard. 

(clean) 2510 0 

(less usual draft) is 
Zinc 6 0 0 
New aluminium cuttings . . 51 0 0 
Braziery copper .. oo 
Gunmetal .. -- 2100 
Sisaped black pewter = 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 


Foundry oe 61/- 

Foundry No. 3 58/6 

Foundry No. 4 57/6 

Forge No. 4 ee we 57/- 

Hematite No.1 .. ee 60/6 

Hematite M/Nos. .. oe 60/- 
N.W. Coast— 

Hem. M/Nos. d/d Glas. .. 72/6 

d/d Birm. .. 84/6 

Malleable iron d/d Birm. 115/- 
Midlands— 

Stafiscommon* .. ee 

» No.4 forge* ee 61/- 

» No.3 fdry.* 66/- 
Shrops basic ee 

» Cold blast, ord. .. 

» roll iron we 
Northants 57/6 
»  {dry. No. 3* ee 62/6 
»  fdry. No. 65/6 
Derbyshire forge* . . 61/- 
fdry. No. 3* .. 66/- 
fdry. No. 1* . 69/- 
basic* . 
*d/d Black Country dist. 
Scotland— 
Foundry ag 1 72/- 
69/6 
Hem. M/Nos. dj/d. 68/6 
Sheffield (d/d 
Derby forge 58/6 

»  fdry. No. 3. 63 /6 
Lincs forge os 

»  fdry. No. 3. 63 /6 
E.C. hematite 75/- 
W.C, hematite 81/6 

Lancashire (d/d eq. Man. - 
Derby forge ° . 62/- 

»  idry. No. 67 /- 
Stafisfdry. No.3 .. 67 /- 
Northants fdry. No. 3 65,6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. 3 (special) 102/6 to 
Glengarnock, No. 3 86 - 


Clyde, No. 3 86/ _ 
Monkland, No. 3 86/- 
Summerlee, No. 3 . 86 /- 
Eglinton, No.3. 86 - 
Gartsherrie, No.3 . 86 - 
Shotts, No. 3 86/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Tron— Zed ¢ 
Bars (cr.) 915 Otold 5 O 
Nut 1 bolt iron8 5 Oto 810 @ 
Hoo -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 1010 Oto 12 0 0 
Bolts and nuts, ? in. x 4in.12 5 O 

Steel— 

Plates, ship, ete.8 15 Oto 817 6 
Boiler plts. 817 6to 915 0 
Chequer plts. - 107 6 
Angles 8 7 6 
Tees 
Joists 815 0 
Rounds squares 3 in. 

to 54 in. 
Rounds under 3 in. to Rin in. 

(Untested) -- 6 12 6& up. 
Flats—8 in. wide and over 8 12 6 

» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Hoops (Staffs) 23) 950 
Black sheets, 24g. 7 10 0 ‘to 8 0 0 
Galv. cor. shts. 24g. 
Galv. flat sheets .. 
Galv. fencing wire, 8g. plain 10 10 0 
Billets, soft. . 417 6to5 5 0 
Billets, hard C82 
Sheet bars .. 412 6to417 6 
Tin bars -- 412 6 


SEPTEMBER 24, 1931 


PHOSPHOR BRONZE. 


Per Ib. basis, 


Strip ee 103d. 
Sheet to 10 w. 
Wire 
Rods 
Tubes 1/6d, 
Castings . 1} 3d. 


Delivery 3 ont. fice. 
10% phos. cop. £30 above B.S. 
\i% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, Limite. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising -. 7d. tol/l 
Rolled— 

To 9in. wide .. 1/1 tol/7 

To 12in. wide  .. 1/1} to 1/7} 

To liin. wide .. 1/14 to 1/7} 

To 18in. wide .. 1/2 tol1/8 

To 21 in. wide - 1/23 to 1/8} 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. e 1/33 
Ingots rolled to spoon size 10d. to 1/6} 


Wire round— 

3/- to 10 g. 1/44 to 1/11} 
with extras according to gauge. 
Special Sths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 

No. 2 foundry. Phila. 16.26 
No. 2 foundry, Valley 17.00 
No. 2 foundry, Birm. 12.00 
Basic ; 17.26 
Bessemer . 18.76 
Malleable .. 18.76 
Grey forge 18.26 
Ferro-mang. 80% we 85.00 
O.-h. rails, h’y, at mill .. 43.00 
Billets 29.00 
Sheet bars 29.00 
Wire rods 35.00 
Cents. 

Tron bars, Phila. . 2.09 
Steel bars .. .60 


Tank plates 

Beams, etc. 

Skelp, grooved steel 

Skelp, sheared steel 

Steel hoops . 

Sheets, black, No. 24 

Sheets, galv., No. 24 

Wire nails 

Plain wire 

Barbed wire, galv. 

Tinplates, 100-Ib. be x 

COKE (at ovens). 

Welsh foundry 22/6 to 25/- 
» furnace .. 14/-to 15/- 

Durham and Northumberland— 


»  foundry.. 13/- to 
» furnace. 13/- 
Midiands, foundry 
TINPLATES. 


f.o.b. Bristol Channel ports. 
1.C. cokes .. 20x14 box 12/9to 13/- 


o« 25/6 

.. 20x10 ,, 18/43 

.. 183x14 ,, 13/3 
28x20 ,, 24/- 
20x10 ,, 18/10} 
. 18§x14 ,, 


28 x 20 . 25/- per 
box basis f.o.b. 
SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron .. £6 0 Oto £7 O 0 
Bars, hammered, 
basis £16 10 0 to £17 0 0 
Bars and nail- 
rods, rolled, 


Terneplates. 


basis £15 17 6 to £16 5 0 
Blooms £10 0 0 to £12 0 0 
Keg steel £32 0 0 to £33 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 

dead soft, st’1 £10 0 to £12 0 0 
All per English ton, * o.b. Gothenburg. 


= 
( 
I 
COPPER. 
£ d. 
33 5 
-- 3810 0 
.. 6810 0 
.. 47 00 
87 6 @ 
eo 37 0 
3910 0 
3212 3 
-- 3310 O 
32 12 1k 
.. 8519 7 
34 1 3 
36 11 6 
we 
oe 63d. 
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TUBES AND FITTINGS. ciectretye Copper. Tin (English ingots). Spelter (ordinary). 
Current Discounts. eed £ sd 
624% Sept. 17 .. 32 10 0 dec. 20/- Sept. 17 .. 113 0 O ine. Sept. 17 .. 10 6 3dec. 7/6 
oe 73% 18 .. 32 10 O Nochange 18 .. 112 10 O dec. 10/- 18 .. 10 7 6 ine. 1/3 
Water «+ 583% 524% » 21 .. 36 0 Oine. 70/- 2} 120 5 0 ine. 155/- 21 5 27/6 
55% 474% | 2 5 ine. 155/ 2 HBO , 
% exten. 22... 36 0 0 Nochange 22... 11910 Odec. 15/- Bae WSO, 
DAILY » 23 .. 37:10 O ine. 30/- » 23 .. 12110 O ine. 40/- » 23 1212 Gine. 7/6 
Standard (cash) Standard Tin (cash). Zine Sheets (English) Lead (English). 
Sept. 17 .. 28 3 9 dec 6/3 Sept. 17) .. 11110 Oine. 15/- Sept. 17 .. 20 0 ONo change Sept. 17. .. 12 0 O No change 
Be » 18 .. 111 Odec. 10/- ~« a 
21... 3215 Oine. 101/3 21... 11815 O ine. 155/- 21 .. 14 0 Oine. 40/- 
22... 3010 Odec. 45/- 22 .. 11717 6dec. 17/6 5/- 
» 23 .. 32 7 Ginc. 37/6 » 23 .. 1917 6 ine. 40/- « » 23 .. 1415 Oine. 10/- 
AVERAGE MONTHLY PRICES OF _UNMARKED BARS (SOUTH STAFFS). 
Year Jan. Feb. March = April May | June July Aug. Sept. Oct. Nov. | Dec. | Yearly 
average 
6 0 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 65 0 6 5 0 650 | 6660)! 6664. 
ea 6 0 0 6 0 0 6 0 0 6 0 0 600 6 0 0 6 0 0 650] 650 6 5 0 610 0 | 6100); 6 2Nn1 
1999 .. .. 610 0 615 0 615 0 615 0 700 70 0 710 0 710 0 | 810 0 9 0 0 90 0 910 0 71211 
1900S. 13) 10 0 0 | 1010 0 | 1010 0 | 1010 0 W150 1015 0!) 1050) 1050) 10050 910 0 815 0 815 0 | 10 1 8 
1901... 8 00 710 0 7 5 0 700 610 0 610 0 610 0 610 0 615 0 615 0 | 615 0 | 615 0 61711 
1902. 7 0 0 610 0 615 0 615 0 615 0 610 0 610 0 | 615 0 615 0 615 0 | 610 0 610 0 613 4 
193 .. ..| 610 0 610 0 610 0 610 0 610 0 | 610 0 610 0 610 0 610 0 610 0 6 7 0 Ste \i €2 
1904 .. ..| 6 5 0 6 5 0 6 5 0 6 5 0 610 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 $00) €¢6086)| 6 9% 
1905 6 5 0 6 0 0 517 6 515 0 515 0 515 0 515 600 615 0 615 0 | 6110 
19006. 70 0 7 6 0 75 0 7 5 0 617 6 615 0 612 6 610 0 | 610 0 6126 | 6168 789) 617 8 
1907 | 75 0 75 0 75 0 75 0 776 7 5 0 776 776 
1908 ws tie 700 700 70 0 615 0 6 7 6 6 5 0 6 2 6 6 26 6 2 6 626); 600 610 0 
1909 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 2 6 6 2 6 517 6 519 94 
1910... 6 2 6 63 4 67 6 6 7 6 6 7 6 676 6 6 6 6 5 0 6 5 0 6 5 0 6 5 O 6 5 0 65 7 
1911 =. 650); 650 6 5 0 6 5 0 $56 6 5 0 6 5 0 6 5 0 6 5 0 610 0 612 6 616 6 | 67 0 
1912 618 9 7 110 726 78 9 718 0 8 07 8 2 6 8 3 6 8 5 0 863| 876 8 89] 717 0 
1913 811 6 810 7% 810 0 8 8 18} 8 20 8 0 0 717 6 711 6 789 756 618 14; 617 6 | 716 9 
1914 617 6 615 7 612 6 610 0 610 0 610 0 610 0 7 1s 8 00 712 6 75 7%| 768 710 
1915 é 711 6 8 511 889 960 | 10 3 2/| 1019 2 | 1112 6 | 1118 14] 1118 9 | 1114 8 | 12 1106| 18 0 9 | 10 6 O 
1916 1376 1810 8 1312 9% 1315 0 18315 0 18315 0 1315 0 1815 0 | 1815 © 1315 0 1315 0 | 1315 0 | 18 8 9g 
1917 1315 0 | 1815 0 | 1815 0 | 1815 0 | 1815 0 | 1815 0 1315 0 | 1815 0 | 1815 0 | 1815 © | 1815 0 | 1815 0 | 1815 0 
2918. 1815 0 | 1817 3 | 1817 6 | 1817 6 | 1817 6 | 1817 6 | 1817 6 | 1415 0 | 1415 0 | 1415 0 | 1415 O | 1415 0 | 14 4 8&8 
i919. 1510 0 16 0 | 1715 0 1715 0 | 20150 2100! 21:00) 200. 2 | 200 2 76 212 6 | 2018 
1920 2476 2410 0 | 210 0 2710 0 25 0) 3100 3110 0 3110 0 , 3110 0 3110 0 | 31100 276 4218 
1921. 2617 3 200 28 21 1900] 1850)| 600 100+! 1514 0 18 6 8/| 1800) 19 & 
21922 13 | 1017 2 1016 3 1018 0 1012 6 117 0 
1928 10 1610} 11 13 12 26/1289 | 1211 6 1213 + «2111511; 1115 0 | 1115 0 1115 0 | 1218 6 | 12 8 8 11 1810 
1924 12 6 | 1210 0 | 1210 0 | 1215 7 1217 6 | 1217 6 1217 6 | 1217 6 | 1217 6. 1214 0 | 1212 6 | 1212 6 | 1214 8 
1925 12212 6 | 1212 6 | 1212 6 1212 6 | 1212 6 | 1276 #1276 +; 1276+) «12 6 | 1118 6 | 1118 9 | 1118 Oo | 12 6 2 
1926 89] 1150+] 1200+ 100 15 76 1219 0 12 0 2 
1927 ‘| 268 | 12 26 | 1114 0 | 11:00 | 1018.9 | 1018 6 | 1012 6 | 10 5 O 916 0 915 0 913 9 912 9 10% 2 
1928 > 912 6 912 6 911 0 910 0 8 4 95 0 9 5 0 9 5 0 9 5 0 9 5 0 936/| 918 970 
1929 9 2 6 9 5 9 9 #910 0 917 6 | 1026 1026} 1026!) 1006 1039! 10 5 915 2 
1930 10 76 | 10 7 6 | 10 7 6 | 10 10 6 3 | 105 1026) 10 26:| 1026)! 1026!1026 '\|1026 10 3 
1931 10 2 6 10 0 0 10 0 0 10 0 918 14 917 6 917 6 917 6 _ - _ ome 


* No quotation available owing to strike. 


JACKS COMPANY, 


- WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


Ti 
RADE Many 


All grades FOUNDRY, HEMATITE, BASIC, 


NON-FERROUS METALS 


MIDDLESBROUGH. 


ZETLAND ROAD, 


SPECIALS, &c. 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


1. 
basis, 
1034. 
Nid, 
11 id. 
] /6d, 
1} 3d. 
e 
/ 
[7 
/73 
(74 
/8 
1/33 
> 1/64 
1/14 
re. 
ds in 
EL. 
ated, 
Dols. | 
16.26 ae 
17.00 | 
12.00 | 
17.26 
18.76 
18.76 | 
18.26 | 
35.00 
Cents. 
2.09 
1.60 
1.60 
1.60 
1.60 
1.60 
1.80 
2.40 
2.90 
1.9 
Lil 
$5. 
Lit 
| 
ae 
0 13/- ae 
25,6 
13/3 
12/- as 
8/10} 
0 0 : 
0 
0 
0 ST. VINCENT PLACE, 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


BUSINESS FOR SALE. 


MACHINERY— Continued. 


LD-ESTABLISHED FIRM, manufacturing 
Foundry supplies and equipment, for sale, 
through owner going abroad. Price £3,000. 
Splendid business. An incoming party can 
make a substantial income. Principals only.— 
Box 884, Offices of THe Founpry TRape 
JournaL, 49, Wellington Street, Strand, Lon- 
don, W.C.2. 


PROPERTY. 


AND MIXERS.—New and _ Secondhand. 

Ask us to quote.—W. Breatey & Com- 
PANY, Limitrep, Station Works, Ecclesfield, 
Sheffield. 


WO Dorman G.¥2 Die-casting Machines, 
gas-fired, in good working order; £30 the 
two.—A. Hammonp, 14, Australia Road, Slough. 


MISCELLANEOUS. 


SITUATIONS VACANT AND WANTED. 


| "NDRY Foreman requires situation ; good 


experience in small malleable and grey 
iron.—Box 892, Offices of THe Focnpry Trape 
JournaL, 49, Weilington Street. Strand, 
London, 


W.C.32. 


FROUNDRY Manager desires position. Mod- 

ern experience, could introduce good pay- 
ing speciality. (London district preferred.) 
Box 868, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, Lon- 
don, W.U.2. 


yr! NG Foundryman, good technical and 

secondary school education, requires posi- 
tion. Has served full apprenticeship, 8 years’ 
practical experience, all classes of work, in 
various shops.—Box 890, Offices of Tur Foun- 
pkY Trape JouRNAL, 49, Wellington Street, 
Strand, London, W.C.2. 


REAL Foundryman desires position, having 

been in entire charge of large foundry pro- 
ducing castings for motor and engineering 
trades in large quantities ; 20 years’ experience ; 
intricate castings a speciality ; 37 years of age. 
—Box 888, Offices of THe Founpry Trape 
Jourxat, 49, Wellington Street, Strand, 
London, W.C.2. 


[RON Foundry employing about 40 hands 

requires Foreman ; must have up-to-date ex- 
perience in the latest methods of economical 
production of sound castings from 1 lb. to 
6 tons in weight by machines or in the floor. 
State age, experience, and wage required.— 
Box 896, Offices of THe Founpry Trape 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry Trape JOURNAL. 


Any Member, Associate Member or Associate 
of the Institute of British Foundrymen who 
desires his qualifications to be inserted in the 
column must forward to the General Secretary 
of the Institute the following information :— 
(a) Name and address; (b) name of present 
employer (or last employer if unemployed) ; 
(c) brief particulars of qualifications, experi- 
ence, and type of position required. The name 
will not be disclosed until the candidate is in 
communication with a prospective employer. 
Announcements will be inserted in two succes- 
sive issues, unless announcers’ requirements 
have been met with in the meantime. 


Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


The Institute of British Foundrymen and the 
Proprietors of THe Founpry Trape JourRNAL 
wish it to be clearly understood that the 
accept no legal responsibility in connection wit 
this service, for which no charge is made to 
members of the I.B.F. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester. 


OUNDRY Manager desires re-engagement. 

Expert knowledge patternmakiug, machine 

and plate moulding, and general jobbing work, 
(147) 


also baths. Excellent references. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let cn favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PATENT. 


MmPHE Proprietor of British Patent No. 307451 

is prepared to sell the Patent or to license 
British Manufacturers to work thereunder. It 
relates to sand or foundry moulding machines. 
—Address, Boutt, Wape & TENNANT, 112, 
Hatton Garden, London, E.C.1. 


PUBLICATION. 
RYLAND'S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, 


Hardware and Allied Trades. A new edition 
will be published next January. Secure your 
advertising space now. Rates on application.— 
InpusTRIAL NewspapPers, Lrip., 49, Wellington 
Street, Strand, London, W.C.2. Telephone: 
Temple Bar 3951 (5 lines). 


MACHINERY. 


mpwo Cupolas wanted, 3 to 4 ft. dia.; also 

wanted, 20-ton Ladle; Foundry Moulding 
Machines wanted.—Box 894, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PLANT FOR SALE. 


ONE 18-in. Centrifugal Sand Mixer. One 
Spermolin Oil Sand Mixer.—W. BreaLey 
& Company, Liurrep, Ecclesfield, Sheffield. 


NOR Sale, Geared Foundry Ladles, 3-, 5- and 
74-ton capacity.—R. W. Harry, 58, New 
Road, Llanelly. 


THOS: W. WARD, LTD. 


No. 12 BARBER-COLMAN 
capacity about 12 in. dia. x 10-in. face. 
GOULD & EBERHARDT 48-in. x 

Automatic Spur-Gear Cutter. 
No. 62 FELLOWS Gear-Shapers, for straight 
spurs up to about 36 in. x 54 in. 
SUNDERLAND No. 7a Gear-Generating 
Machines, capacity 18 in. x 9 in. 


10-in. 


i; 1920 make 4-wheel 14-in. LOCOMOTIVE 
(Ilawthorn Leslie), steel firebox and tubes; 
160 lbs. w.p.; 4-ft. 84-in. gauge. 


3-ton STEEL-BUILT ELECTRIC DERRICK 
CRANE, 75-ft. steel jib; 15-h.p. motor; to lift 
3 tons at 50-ft. radius. 

Two LANCASHIRE BOILERS, 30 ft. 0 in. 
x 7 ft. 6 in.; re-insure 140 lbs. pressure. 

SEVERAL HUNDRED TANKS, rectangular 
and circular, 10 galls. capacity upwards. 

(ASK FOR ALBION MACHINERY 

CATALOGUE.) 
ALBION 


WORKS, SHEFFIELD. 


Gear Hobber, | 


GGANISTER, best quality for cupolas, also for 
Steel Works.—AstBury Siica Company, 
The Brooms,’’ Park Lane, Congleton. 


TRAW RGPES, best make, fully guaran- 

teed, always obtainable at lowest reduced 
prices from Wa. Otsen, Limirep, Hull. See 
our advt. page 13. 


*Phone: 287 SLOUGH 


SELECTIONS 
FROM STOCK 


Four adaptable moulding m/cs £12 


3 ft. 6 in. “Evans” Sandmill £15 
4 ft. 6in. “Evans” Sandmill ... £20 
Jackman Rotary Sifter ... 
“Herbert”: sand whizzer ... £32 


“Jackman” sand whizzer_ ... £12 


6-feet sandmill ... £36 
Two “ NORTON” DE. fettling 
grinders — 


BUY FROM ME AND SAVE M ONEY! 
Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


Full particulars of the Bradley Mixture 
Service are contained in an interesting 
» a copy of which will be sent 

free on request. 


BRADLEY & FOSTER LIMITED 
DARLASTON, STAFFS 


Telegrams : 


Tel ne: 
Darlaston 16 (P.B. Ex.) “ Bradley, Darlaston.” 


RYLAND’S DIRECTORY 


(2,200 pages 88° x 53°). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


Write for advertisement rates now. A 
new edition will be published in January. 
Closing for press shortly. 
INDUSTRIAL NEWSPAPERS, Ltd. 


49, Wellington St., Strand, London, W.C.2. 
Telephone : Temple Bar 3951 (5 lines). 
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give consistently high tensile and trans- 

* verse tests and possess all those inherent « 

a properties which go to make sound, . 
strong and perfect castings. 
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